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uunen STATES ! i
,NUC_LEAR REGULATORY COMMI_SSION

WASHINGTON. D C 29655-0001

S SR

""Department of - the Navy et ,f
- Chief, Naval Operation," (N 455)‘-=
fATTN Executive Secretary

Gk " (CAPT Malinowski)

Navy Rad1at1on Safety Comm1ttee '
Hashington, DC 20350 2000 -

Th1s letter s in reference to the property Ilsted at the Naval Radto]ogrcal
Defense :Labovatories; San- Francisco, .CA.. “The-U.S. Nuclear Regulatory

- Commission has undertaken a review of. over 31,000 prev1ous1y term1nated :

-~ radioactive materials. licenses throughout the United States. 'The. purpose of-ﬁ

~the review is to confirm that there is. ‘documentation to show that' 11censes
}term1nated before 1985 were terminated in accordance with current NRC :
criteria. The review has’ identified over 600 licenses for which there was
insufficient. documentation, in NRC’s:archived filesito conc]ude that the "
311cense was terminated in. accordance. with today s cr1ter1a. o

The property 1dent1f1ed above was 1tsted on- such a 11cense. A]though NRC was-

initially unable to 'find a ‘clearly documented basisito. support the:license
'5term1nat1on, ‘a search of 'our records, along with site surveys. where necessar:
 pesolved our ‘concerns about :this property. To date, we_ have’ been able to: ftnd;
““records for 233 sites of the 622 sites sufficient to ‘close out‘our.concerns -
“-about them. The above listed property is one of the 233 sites:for ‘which we .

have now:been -able to conclude: that we have no rema1n1ng concerns on’ any
_vjrestdua] contamtnat1on _

fIt is. 1mportant for you to know that the ent1re 1ist of licenses has been
provided to. Congress at its request ‘and we ‘understand that there are:no:. -
current plans to release it to the public.. 'You should 'also know that we. w111j
‘place ‘a copy of th1s letter in our Public: Document Room where it wil) be
‘publicly available. As a result, you may: be contacted by, members of :the news’
media, If you have. quest1ons about th1s ]etter, you may get 1n touoh W]th the‘
2~ NRC contact 11$ted below ' : . L

“S1ncer”1y,.;,z:;;j“

'CONTACT Dean’Chaney
] (510) 975-022¢




_Enclosure,(‘l) covers the tarminatien of :-:ubject Ticense and 15
fomardeﬁ in accordance wi th telephona canversatiom reference (a}
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Departaent of the Navy
Naval Blectmics Syston Comd
3 Huhingwn, D C 20360 0

Attentiun: -, b dc,fhilxiﬁms

l_,iDockat file : Materials Dranch U0
\"Branch..R/F_, ._ Divisinn of Laterials i.icuns ng _;
-Division 'R/F - i : '
Layfield's: R/F

A, ﬂean DML 4
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- ILS. GOVERNMENT PRINTING OFFICE : 1969— O-364-588 .




Sour:ajaad 59ec1a1 huc}sar Materfals Brancu
Giviston of Haterfals Licensing .. e
U8, étamic Energy Cogmission

7 \ the isaasitien of 5pec1a1
nuclear waterial’ hald under ﬁEC katerial Lic&nse Ho. SE¥:35; submission
of ‘Final material balance roports and results of decontamination and
finaiisgrvey of }ebaratery faci!ities utﬁiizing tha specia1 nuclaar
-mater a L : ;




:ﬁ “€¥ina1 aaterial‘balance“repartsfhava‘been submittedfto the AEC
*Materials Leaoinv ﬂfficer and ts sq Directory Statiaa TAALT L

'& All EEDL facilitien utilizins special nuclear matﬁriai_were com-
ipletely surveyeﬂ. ‘Yhere contasipation’ was found,” the conta&ina:ea-
_components vere aitber ‘dacontaninated, or. :emaved and’ diapused of aa
rediocsctive wante, bpon cn?plation ‘of &acontaminatioﬁ* no fixed
alpha radfoactivity was detected.” The maximuc lavelof: fixed beta*-
~gamma activity was less than twice background (0.04! nillirsad per"
‘hour). Ko meaaarahle amount of | i removable alpbs or beza—gamma :
activity was detected, :Feme of the levels listed ins“aadioactivitr
fLimits for Vorestricted Release of ‘Facilities and. Equipment |Con~ .
taminated vith Source andlor Bpecial Huclenr Hatﬁrial“ was nxceeaed‘

_R. C. TART&AL
1By direatian

Alfred'zielnasser. Physical Science Technician
(Eealth Physics), “NRDL -
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UN!TED STATES

Enclosed . is Special Nuclear.Material Llccnse No JSNM=~35, as reneweu,
covering ‘thefactivities’ conductcd by the U.'S. Raval Radiological
Defense Laboratory,‘San Francisco, Callfornia.,APlease note ‘the'

As stated in_ onditlon;IB,;dellvery of | spec1a1 nuclear materialito a
carrier for: trcnsport must ba: authorlreu purscant ‘t0'10: CFR"71, .not-
w1th°tand1ng the - 1nformation presented ‘on ‘pages 18 and 19’ of your"
ubmittal: of'July 1,:1968. Unless speclfically authorized: follcm,n0
eceipt of an" applicatloq fxled pursuant to Section T1. Zl,fdelivery
of ‘any 'AEC 11censed mater1a1 to a‘’carrier for’ transport must be'in
ccordance with: the exemptlons of Scctlon 71.5 or ‘the" general licenfe
prOV1sxons of Sections 71.6: 2 nd 71.7,:10 CFR 71, copy enclosed,”

Condltlon {0, 14 hasﬁb en added toiyour : llcense_to cover those;si;ua~
tions . vhen  the ; tran;port of - speclal nuclear material 1s.not’ subject to
Department of Transportation (DOT) regulations ‘Far . example, an intra
state shlpment not: - subject to DOT . regulations’ would ‘be’ authorlzed by
‘this - condition, prov1ded that the® appropriate packaglng, marking and
labelinn requiremcnts are met. : :




ATOMIC ENERGY COMMISSION

Pursuant to the Atomic Energy Act of 1954 ‘and Title 10, Code of Federal Regulations, Chapter
1, Part 370, ““Special \Nuclear ‘Material’’, a ‘license is herchy issued ‘authorizing the licensee to
‘receive and possess the special nuclear material designated below; to use such special nuclear
material Tor : the :purpose(s) ‘and at the place(s) designated below; and to transfer such material to
persons authorized .to receive it in accordance with the regulations .in ‘said Part." This license
'shall be deemed to contain th e conditions specified in Section 70.32(a) of said regulations, and is
‘subject to all applicable rules, regulations, and. orders of ‘the ‘Atomic ‘Energy ' Commission .now o
ereafter in effect and to any conditions specified below :

‘3. License No

'5.Naval Radiclogical Defense
Laboratory = R

V.8, Naval:Shipyard

Hunters Point . | '

‘San Francisco,’

i

6. Special Nuclear M

Special . tenal iy 'ﬂaxnmumquantltyofspemal ﬁ‘ﬁéléafsl_'kiafe'r_ial
Plutonium; uranium 233; which licensee may possess at any one time
uranium enriched in the 'U-235 under this license ; Plutonium: ;12000 ‘grams
13???3?finq;ﬁd;ﬁg?1019?éfaﬁéiéé?éhééﬁi‘f
ulated ‘neutron sources and:75 grams
Pu-238 :including:20 ‘grams ‘as. a‘Pu-Re *
‘neutron;source;.. (continued ‘below) -
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To
FORM AEE-401/410A

:licen ec is’ hereby;exempted,frqb the’ requirements of ‘Section: 70,24,
' nsofar ag: this?Section'applies ‘to‘the’ material ‘held under this

-hotwithstanding information’ contained_in the hlic@nsee 8 application dated

uly:1,7 1968, incorporated in Item' 8 aboveg ‘this license doss not authorize
’delivery ‘of special nuclear ‘material to’ -a garri@r for transp@rt ‘except as
‘may .be: authorxzed pursuant t0°10 CFR:71;: Packaginp ‘of Radicactive Material
for' Transport. B

he ‘transportation. of AEc-licansad‘materiallshall be- subject to all-appli
'able regulations of thé Department ‘of - Transpcrtation and other’ ag@ncieo‘

‘ofithe United States having jurisdiction..

Ihen Department of: Transportation regulations‘ n 49 CFR Parts 173 -

not . applicable ‘to ‘shipments’ ‘by-land of‘AEG licensed material by reason of
the fact: that the" transportation does: ﬂat “occur - in” iﬁterEtate or ‘&r@ign
commerce, " (1) the transportation. -shall be’ in'accordance with the' require—
‘ments relating to: packaging of. radioactive mat@rial, marking and labwling
Lof . ‘the package, placarding of ‘the trans crtation vehicle, and accident e
:reporting set: forth in. the. regulaticns 5. thewDepartm@nb of: Transp@rtati@na
in §173,389% - 173 389,173, 402 ~173. 414,‘173 427, 49 GFR Part 173, "ship
,P@rsa" ‘and §- 177 823, 177. 842, 1?? 843‘*177 861, .49 GFR Part 177, "R@Qula
ticns Applying to: Shipments -Made By Way: Of CQmmons C@ntract, Or Private
Carriers By, Public’ Highways," and (2)" any TEquests | for mrdificat10n9 or
exceptions to those r@quirements, end -any notifibaticna ‘referred’ to iﬂ‘
those requirements sﬁall ‘be filed with’wor mad@’to ithe A*omic Ens rgj

Pt Ry




ICFNSE.CONDITIDQ FOR LEAK TESTING :

qmm:n"'pw'rouw soup.cps'

iach plutonivnm’ :

xceed (six (6)° wanths “In: the ‘absence of a: certzfxcate from a’ transferor

1nd1cat1ng ‘that a test has ‘been made: w1th1n 'six (6)" months prior: torthe
ansse ,'the-sealed source shall'notibe put into 'use until tested.

‘The ‘test shall: be capahle of detecting ‘the presence ‘of 10,005 microcurie
of alpha contam1nat10n on the test’ sample. “The test sample ‘shall’be’ taken
fron the source’ or’ from approprlatc acce551ble ‘'surfaces of ‘the. dev1ce in:
which ‘the scaled source is permancntly or: sem1permanently mounted or’
; Records’ of |1éak test .results:shall be’ kept!in units ‘of microcuries
nd maintained for‘xnspectlon by the Commission,’

fwthe tcst;reveals the prcsence of 10,005 microcurie or more of removable
alpha: contam1nut1on, ‘the licensee: shall 1nmed1ate1y ‘withdraw the sealed
source from us¢ and: shall cause it to'be decontaminated and repaired by
a-persan approprxately licensed to make: ‘such’ repairs or to be:disposed of
in ‘accordance with ithe. Comm1551on rcgulatlons.- ‘¥ithin fzve ((5) days ‘after
determi nzng ‘that -any source has “leaked, .the licensec’ ‘shall’ file a report
with the Dlrector, D1v1510n of Materzals Licensing,. H S. Atomlc Fnergy
Commission,’ hashlnﬁtoq, D.oCo 20545, descrlblng the” source, ‘the test

results, the extent of: contaﬂxnat1cn, ‘the apparent or suspected ‘cause of
spuTee: f%xlnre .and . the corrective’ ‘action ‘taken,t A copy -of .the’ report
shall be sent to ‘the Director of the nearest AEC Regional. Compllance Office
11sted 1n Append1x=9 of Tltle “Code of Federal Regulatioms,’ :

Thc perxodxc leak testzrequlred by. this condition does not apply to sealed;
SOuUrces that 'arc stored and not being; used _-The sources excepted from this
test’ shall be: tested far: leakage prior to any use'or: ‘transfer to another
pe*s«v'unless they have ' beenileak testediuxthln six (6).months’ pr1or‘to the
datﬂ'of‘use or. trans’er :




Purpose

Scope, :

2 Requirement Ior Iicense
Definitions, ;¢ .- ced 4‘:
Exemptions, :

‘,_General license for_ shipment of 11- i

censed material.

- Genera] license for shlpment in DOT
B i+ gpeclfication containers
71,8 3¢ Communleations, ™ "
1718 ¢ Interpretations, :
-T1.10 i Additional requlremen
‘71.11 ; Speclfic exemptions, .: - :
'?1 12 ; Limited ' exemptlon ror shipment or
R ', " special nuclear material,
. '71 ]3 “Limited exemption for shipment or
large quantities or llcensecl mnterial.

N Amuuimult uf ;xlslixm 1‘I.Lﬂ5t“¥‘

e ! Subpart Be=License Applications .~ -
71.21 - Contents of application.
71.22  Package deseription. ;
;.71.23  Package evaluation.
171.24 [ Procedural controls,
i 71 25 Addit—ional m.tormatio

Subpurl C—Packcge Slandqrds :

7131 General standards for all packaging. - -
71 32 ‘Btructural standards :l’or large quan—
tity packaging.

- '71 33 .Criticaiity standards for ﬂsslle .ma-'

- terial packages.

'7‘1 34 . Evaluation of a single package [
'1'1 35 Standards for . normal condltions oi'

- transport for a single package, - v =
1, 36 Standards for  hypothetical accldent
it condltions for a single package. 20 0
; '71 37 Evaluation of an arrsy of packages of

v flssile matertal, oo

71 as §Spec1ﬂc standards for ) F‘issilo Ciass

- II package. g :
71 40 Specific standards for Py Fissile Class
e .III shipment. .
Previousiy constructed packages Ior
lrradlated solid nuclear fuel.

: Suhpari D—Operohng Procedures g

7151 Establishment and maintenance or
: :procedures, .. -

71 52 Assumptions as to u.nknown prop-
: " erties, o Dot

71 53 -Preliminary determinations. i L

71.64 ! Routine determinations Vo

‘71.81 i Reports. .- ; - ;

71.82 Records,

71.63 Inspection and tests

'71 64 Violations :

Appendlres

Appendix A—Normal conditions of transport,
Appendix B—-—Hypothetlcal accident condl—~
tlons., =

Appendix 'C—'I‘ransport grouping or T dlo-. o

nuelides.

Appendlix D;-Tests for speolal rorm llcensed ‘

material

tion over means of transport, -

quirements, - :
§ 71.2 . Scope. -

i The regulations n this part apply to
all persons authorized by specifie license '

fssued ‘ by ‘the Commission : to "receive, :
possess, use of transfer licensed mate- -
rials, If they deliver such materials to a'

carrier for transport

Nor:: ‘For purposes of this regulation. a8’
lcensee who transports his own licensed ma- .
terlal as a private carrier 18 eonsidered to ™.
have delivered such materia.l to & carrier for .
transport v " ) : Lo

§ 71 3 Requlrement for lncense

No leensee subject to the regulations .
In this part shall deliver any licensed .
materials to a carrler for transport ex- -
cept as authorized in a general license or ...
specific license 'lssued by . the Commis-~

sion, or as exempted in this part
§71.4 Deﬁmnons.

i As used in this part o
T (g) ~“Carrier” means any person en-".,
gaged in the transportation of passengers
or property, as common, contract, or pri- -
vate carrier,” or freight forwarder, as:
those terms are used In the Interstate
Commerce Act, as amended or the US.’?:

Post Oﬂice.

3 il"n 17621 -

" “(b) “Close reflection by water” means

immediate contact by water of sufficlent "’

' | thickness to reﬁect a maximum number :
“(a) This part. prescribes procedures

and standards for approval by the Atomic -
| Energy -Commission of packaging 'and =
:| shipping procedures for fissile material *
(uranium 233, uranium 235, plutonium
238, plutonium 239, and plutonium 241) -
]l and for large quantities of licensed ma~"

’| terials, as defined In § 71.4(f),and pre- -
;| scrlbes ‘certain ;requirements governing
.| such packaging and shipping.- T e
© (b) The packaging and- transport of
these materials 1s also subject to other -
parts of this chapter and to the regula-
tions of other agencles having jurisdic-"

' The re-

quirements of this part are in addition to," ..
and ‘not In substltution for. other re-f.‘

of neutrons; " :: :

(e) "Containment vessel" means the_'
receptacle on which principal reliance is :
Placed to retaln the radioactive material :
during trsnsport

classiﬁcation" “ means
classiﬁcation of a ‘package or shipment
of fissile materials according to the con-

“trols needed to provide nuclear criticality
. safety during transportation as follows:

- (1) -Pissile Class I::Packages which
may be transported in unlimited num
bers and in any arrangement, and which
require no nuclear criticality safety con- :
trols during transportation. For purposes >
of nuclear criticality safety control, a
-transport Index is not assigned to Fisstle-
Class I packages. However, 'the external :

‘radiation levels ‘may requne ) transport

index number. -~

-(2) Fissile Class II: Packages whlchi
rnay be transported together in any ar-
-rangement but In numbers which do not
exceed an aggrepate transport index of |
50. For purposes of nuclear criticality
safety control, individual packages may ;
have a transport index of not less than |
0.1 and not more than 10. However, the ‘-
external radiation levels may require a’

,higher transport index number but not to~

.exceed 10. Such shipments require no nu-

‘clear criticality safety control by the”
shipper during transportation. - B
7, .(3)  Fisslle Class III: Shipments of

‘packages which do not meet the require-.
ments of Fissile Classes I or IT and which
are controlled in transportation by spe-*

cial arrangements between the shipper -

and the camer to provide nuclear criti-
cality safety :

(e) "Fissile materials" means uranium i
. 233, uranlum 235, plutonium 238, pluto— ‘
nium 239 and plutonium 241'

L e

Rodmnuclide ldenuﬂeatlon

Transport group

ot

'-:-;(eu.a,.‘)-.:;
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PART 71 - PACKAGING OF RADIOACTIVE MATERIAL

33 FR 17621

(fy “Large quantity’ means a quan-
tity of radioactive material, the agsre-
gate radioactivity of which exceeds any
one of the following:

¢1) For transport groups as defined in
paragraph (p) of this sectlon:

(i) Group I or II radionuclides: 20
curies;

(iiY Group IIT or IV radionuclides: 200
curies;

(i) Group V radicnuclides:
curles; .

(ivy Group VI or VII radlonuclides:
50,000 curies;

and

(2) For special form material as de-
fined in paragraph (o) of this section:
5,000 curies.

(g) “Low specific activity material”
means any of the following:

(1) Uranium or thorium ores and phys-
ical or chemical concentrates of those
ores;

(2) Unirradiated natural or depleted
uranium or unirradiated natural
thorium;

(3) Tritium oxide in acqueous solu-
tions provided the concentration does not
exceed 5.0 millicuries per milliliter;

(4> Material in which the activity is
essentially uniformly distributed and in
which the estimated average concentra-
tion per gram of contents does not
exceed:

(i) 0.0001 millicurie of Group I radio-
nuclides: or

(iiy 0.005 millicurie of Group II radio-
nuclides; or

(iii> 0.3 millicurie of Groups ITI or IV
radionuclides.

5,000

Norte: This includes, but iz not limlted to,
materials of low radioactivity concentra-
tion such as residues or solutions from
chemical processing; wastes such as build-
ing rubble, metal, wood, and fabric scrap,
glassware, paper, and cardboard; solid or
liquid plant waste, sludges, and ashes.

(5) Objects of nonradiocactive ma-
terial externally contaminated with
radioactive material, provided that the
radioactive material is not readily dis-
persible and the surface contamination,
when averaged over an area of 1 square
meter, does not exceed 0.0001 millicurie
¢220,000 disintegrations per minute) per
square centimecter of Group I radio-
nuclides or 0.001 millicurie (2,200,000
disintegrations per minufe} per square
centimeter of other radionuclides.

.+ (h) “Maximmum normal oberating
pressure” means the maximum gauge
pressure which is -expected to develop in
the containment vessel under the nor-
mal conditions of transport specified in
i|Appendix A of this part;

(i) “Moderator” means a material

';l,used to reduce, by scattering collisions

31 FR 99

and without appreciable capture, the
kinetic energy of neutrons:

(jy “Optimum interspersed hydrog-
enous moderation” means the oeccur-
rence of hydrogenous material between
containment vessels to such an extent
that the maximum nuclear reactivity
results;

(k) “Package” means packaging and
its radioactive conients;

December 31, 1968

(1) “Packaging” meahs ong 01 Imore
receptacles and wrappers and their con-
tents excluding fissile material and other
radioactive material, but including ab-
sorbent material, spacing structures,
thermal insulation, radiation shielding,
devices for cooling and for absorbing
mechanical shock, external fittings, neu-
tron moderators, nonfissile neutron ab-
sorbers, and other supplementary
oquipment,;

(m) “Primary coolant” means a gas,
liquid, or solid, or combination of them,
in contact with the radiosctive material
or, if the material is in speelal form, in
contact with its ecapsule, and used to
remove decay heat;

(n) “Sample package” means a pack-
ape which is fabricated, packed, and
closed to fairly represent the proposed
package as it would be presented for
transport, simulating the material to be
transported, as to weight and physical
and chemical form;

(0} “Special form” means any of the
following physical forms of licensed ma-
terial of any transport group:

(1) Fhe material is in solid form hav-
ing no dimension less than 0.5 millimeter
or at least onc dimcnsion greater than
five millimeters; does not melt, sublime,
or ignite in air at a temperature of 1,000°
P.: will not shatter or crumble if sub-
jected to the percussion test described in
Appendix D of this part; and is not dig-
solved or converted into dispersible form
to the extent of more than 0.005 percent
by weight by immersion for 1 week in
water at 68° F. or in air at 86° I'.; or
¢2) The material is securely contained
in a capsule having no dimension less
{han @.5 millimeter or at least one dimen-
sion greater than five millimeters, which
[will retain its contents if subjected to the
tests prescribed in Appendix D of this
part: and which is construcled of mate-
rials which do not mclt, sublime, or ig-
nite in air at 1,475° F., and do not dis-
solve or convert into dispersible form to
the extent of more than 0.005 percent by

i weight by immersion for 1 week in water
at 68° F. or in air at 86° F.

fpr “Transport group’” means any one
of seven groups into which radionuclides
is normal form are classified, according
to their toxicity and their relative poten-
tial hazard in transport, in Appendix C
of this part.

(1) Any radionuclide not specifically
listed in one of the groups in Appendix
C shall be assigned to one of the Groups

33 FR 174621

in aceordance with the following table:

Hadinaetive haif-iif-

Roashinmnglide 15 1000

100 lavs Lo
ays

10 & penrs

Chver in
s

Atonie
nunber 1-81.

Atomie
nanber B2
anl over.

Ciroup 177 Ghroup 11, Crroup [T

Group T..... Group I, - Group 115

{(2) For mixtures of radionuclides the
following shall apply:

i) If the identity and respective ae-
tivity of each radionuclide are known,
the permissible activity of each radio-
nuclide shall be such that the sum, for
all groups present, of the ratic be-

2054

-’

FOR TRANSPORT

tween the total aetivity for each group
to the permissible activity for each group
will not be greater than unity.

(ii) If the groups of the radionuclides
are known but the amount in each group
cannot be reasonably determined, the
mixture shall he assigned to the most
restrictive group present,

cili} If the identity of all or some of
the radionuclides cannot be reasonably
determined, each of those unidentified
radionuclides shall be considered as be-
longing to the most restrictive group
which cannot be positively excluded.

{iv) Mixtures consisting of a single
radicactive decay chain where the radio-
nuclides are in the naturally occurring
proportions shall be considered as con-
sisting of a single radionuelide. The
eroup and activity shal. be that of the
first member present in the chain, ex-
cept that if a radionuclide “x” has a
half-life longer than that of that first
member and an activity greater than
that of any other member, including the
first, at any time during transportation,
the transport group of the nuclide “x"
and the activity of the mixture shall be
the maximum activity of that nuclide
“x" during transportation.

.

g Terms defined in Parts 20, 30 to 36 inclu-
ol sive, and 70 of this chapter have the same

"j meaning when used In thils part.

(‘“

§7LS

A licensee is cxempt from all of the
requirements of this part to the extent
that he delivers to a carrier for
transport:

(s Packages each of which contains
no licensed material having a specific
activity in excess of 0.002 we/gram; or

th) Packages each of which contains
Jess than a large quantity of radicactive
material, as defined in § 71.4(f), which
may include one of the following:

(1) Not maoare than 15 grams of fissile

Excmptions,

33 FR 17621

material; or

(2) Thorium, ¢r uranium containing
not more than 0.72 percent by weight of
fissile material; or

(3 Uranium compounds, other than
metal, ‘e.g., UF,, UF, or uranium oxide
in bulk form, not pelletted or fabricated
into shapes) or agueous solutions of
wranrium, in which the total amount of
uranium-233 and plutonium present
does not exceed 1.0 percent by weight of
the uranium-235 content, and the total
fissile content does not exceed 1.00 per-
cenl by weight of the total uranium con-
tent; or

(4) Homogeneous hydrogenous solu-
tions or mixtures containing not more
than: .

tiv 500 grams of any fissile material,
provided the atomic ratio of hydrogen to

| fissile material is greater than 7600; or



““‘| the shipment do not exceed:

% | sulated as plutonium-beryllium neutron

‘pided, That the atomic ratio of hydrogen
to flssile material is greater than 5200,
‘and the content of other fissile material :
is not more than 1 percent by weight of
the total uranium-235 content; or = s .-
»{(1i1) 500 grams of .uramium-233 and
uranium=-235: Provided, That the atomic .
‘ratio of hydrogen to fissile material Is .
greater than 5200, and the content of.
plutonium is not more than 1 percent by
weight [of :the total  uranium- 233 end
Jar anium-233 content or '

(5) Less than 350 grams of ﬂssile ma-i

‘than § grams of fissile materlal in any.
cubic foot Within the package

s

§ 71 6 Ceneral ]mense for si:i.pment .of.f-

g llcensed materml 3

SA general license i hereby 1ssued to ¢
= [persons holding specific licenses issued
-{pursuant to this chapter, to deliver li-
’1 censed material to & carrler for trans .
- port, without complying with the pack- -
| age standards of Subpa.rt C of this pa.rt. !

when elther; - i

* {a) The material ls shipped as a. Fis- i
sile Class ITI shipment with the fol]ow- S
ing limitations on its contents: B

.{1) ‘No single package contains a large -
quantity of licensed material as deﬂ.ned :
1n§ 7l4f);and v !
“(2) :'The fissile materla.l contents of

in BDO grams “of uranium 235 Pro- .

tenal Provided, That there is not more | -

3 ER t7621 T

. § 71 8 (‘ommumeauons.

A éNo package conts.ins ﬂsslle mate-v'
:rial In éxcess of the amounts specified in
“the following table, and each package is
“labeled with the corresponding transport
lndex :

Maumum quantity of fissile material n !
.. .6siogle package . R
- {Corre-

g e s g et o Plutonium sponding -
: 'U-233 tPluto- a3 Pu-Be - - transport
(gralns) (grams) nium - " peutron < index -
. : -(grammg) o isourced il
g . (grams) i
3540 - 27-30
. 36-35 24-727
25-30 -21-24
. 20-25 15-21
21520 1518

- NotE, Combinations of fissile materials ate
‘authorized. For combinations of fisslle ma-
" terlals, the transport index ias the sum of the
: individual corresponding transport Indexes.
The total transport index shau not exceed 10

§ 71.7 Ceneral llcense for s]npment in
=1, > DOT specification containers, ;7 "

A general Jieense is hereby fssued, to
persons holding a general or specific li- -
cense 1ssued purstant to this chapter, to .
deliver Heensed material to a carrier for
transport in a specification contalner for -
fissile material as specified in § 173,396
(1 -or {(¢), or for a large quantity of -
radioactive -material ' as- specified .in .
§173.394(c) or § 173.395(c) of the regu--

tation, 49 CFR Part 173,

All communlcations concerning the

-Iregulations in this part should be ad-
‘fdressed to the Atomic Energy Commis-' _‘

sion, Ws.shlngton D.C. 20545, Attentlon:

lations of the Department of Transpor-' :

§ 71 11 Speuﬁc exemphons

i/ On application of any mterested per .
son or on jts own initiative, the Commis~ -
sion may grant such exemptions from the : -
requirements of the regulations in this::
part as it determines are suthorized by
law and will not endanger life or property
or the common defense and seeuri'ry

-§ 71 12 : lelted exempllon for shlpmenl
gl : of special nuclear malerml. T

; (a.) A licensee who on’ the efrective
date of this sectlon is the holder of a i’
specific license authorizing the delivery.
of special nuclear material to & carrier
for - transport, . may continue to do :so
under  the -conditions -specified in the . .
license during its term, except as pro=--:

vided in this sectlon. e
© (b)) Such :a licensee- shall Within 3
months after the effective date of this.
section . file ‘a consolidated  application

for a superseding license in accordance
with .this - part as amended. If :the .0,
licensee fails to do so, the authority ;
‘granted by the license to deliver special.
nuclear material to a carrier for trans=- . .-
‘port shall thereupon expire. . The Com-
mission may issue a new license super-
seding the existing license, may confirm * . ..
the existing license with or without modi-" pA

fication, or may deny the application in
whole or in part and terminate the emst- .
mg license 111 whole or m part ; :

§71.13 Limited exemplmn for shipmenl. ERPE
—of large quanmles of llccnsed ma- - i

".4 ST terial.

LA person dehveri.ng a large quantlty of. DS
_lieensed material, as defined in § 71.4(),

to a carrier for transport is exempted o
from the requirements of this part until
3 months after its effective date.” .The :
exemption granted by this section shall .
thereupon terminate except as to activ-
ities described in an application for a -~
cense which the person has prior to that
time filed with the Commission. . If the .
_person has filed such an application, the -
exemntion granted by this section shall .

continue until the application has been -

(1) "500 grams of uranium 235; or :

. (1) 300 grams total of uranium 233,
plutomum 238, plutonlum 239 and plu-
tomum 241; or

(ifl) - Any combination of ura.mum 233
uranium - 235,  and v plutonium 'in :such
quantities that the sum of the ratios of
the quantity of each of them to the quan- :
tity specified in subdivisions (1) and i)
of this subpara.graph does not exceed |
umty. or

(iv) - 2500 grams of plutonium 238
plutonium 219, and plutonium 241 eneap- A

_fsources, with no one package containing -
. in excess of 400 grams of plutonium 238,
plutonium 239, and plutonium 241; or -
:+{b) The material is shipped as Fissile -
Class 'IX packages with the following -
Iimitations ‘on the eontents or each "
package: co

(1) No package eontains a large quan- ;
tity of llcensed matenal as deﬁned in
§'.’14(f) and’ A

3 '.m 9941 =

: § 71.10 Addmonal reqmrements. 5" i

or may be deltvered in person at the Com- -
mission’s offices at 1717 H Street NW,,
Wwashington, D.C., its offices at German- *
town, Md., or its oﬁices e.t 4915 St Elmo
St1eet Bethesda Md. :

8719 Inlerprelallons

0

Commission in writing, no interpretation

Commission other than a written inter-’

| pretation by the CGeneral Counsel will =
‘| be recognized to be bmding on the Com-
-, | mission,

The Commission may by rule regula-
lation, or order impose upon any licensee :
such requirements, in addition to those '
established ‘in this part, .as it deems’
necessary or- a,pprepnate to - protect

Director, Division of Materials Licensing. ) j_

E*(cept as specifically authorized by the i

of the meaning of the regulations in this /%"
part by an officer or employee of the

'..1.722'1 ot

health or to minimize da.ncrer to hfe or .
: property, R

uinally determined by the Commission.

D ole it e b

§ 71, 14 Amendmcnt of exnslmg llecuses 8

. AEC licenses lssued pursuant to this */
part and in effect. on October 4, 1958, :
; which authorize Fissile Class IT packages .
are hereby amended -by increasing :the :.
;minimum number of units specified for
: each Fissile Class IT package by a factor -
of 1.25. The new number shall be rounded '
‘up to the first decimal. In addition, the
term :fradiation .units” is changed to -
“transport index” wherever used in the -
hcense ; . s

s 33F
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Subpart B—License Applications
§ 71.21 Contents of application.

An application for a specific license
under this part may be submitted as an
application for a license or licensc
amendment under this chapter and shall
include, for each proposed packaging
design and meihod of transport,-the fol-
lowing information in addition to any
otherwise required

~ta) A package description as required
by § 71.22;

(b} A package evaluation as required
by § 71.23;

¢) A description of proposcd proce-
dural controls as required by § 71.24;

(d) In the case of fissile material, an
identifieation of the proposed fissile elass.

§ 71.22  Puackuge description,

The application shall include a descrip-
tion of the proposed package in sufficient
detail to identify the package accurately
and to provide a sufficient basis for
evaluation of the packaging. The de-
scription should include:

(Y With respect to the packaging:

(1) Gross weizsht;

(2 Model number;

(3} Specific materials of construction,
weirhts, dimensions, and fabrication
mcthods of

(1) Receptacles, Ildentifying the one
which is considered to be the contain-
ment vesscl;

(ii) Materials specifically uscd as non-
fissile neutron absorbers or moderators;

(iii) Internal and external structures
supporting or protecting receptacles;

(iy) Valves, sampling ports, lifting de-
vices, and tie-down devices;

{v) Structural and mechanical means
for the transfer and dissipation of heat;
and

(4) Identification and volumes of any
coolants and of receptacles containing
coolant.

(b) With respcet to the contents of the
package:

(1) Identification and maximum
radicactivity of radioactive constituents;

(2) Identification and maximum
quantities of fissile constituents;

(3 Chemical and physical fort;

(4) Bxtent of refleetion, the amount
and identity of non-fissile neutron ab-
sorbers In the fissile constitutents, and
the atcemic ratio of moderator to fissile
constituents;

(5) Maximum weight; and

(6) Maximum amount cf decay heat.

§71.23 Puackage evaluation.

The applicant shall:

(a) Demonstrate that the package
satisfies the standards specified in Sub-
part C;

(b} For a Fissile Class 1T package,
ascertain and specify the number of
similar packages which may be trans-
ported together in accordance with
§71.39; and

(¢} For a Fissile Class ITI shipment,
describe any proposed special controls
and precautions to be exercised during
transport, loading, unloading, and han-
dling, and in the event of accident or
delay.
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§ 71.24 Procedural controls.

The applicant shall describe the regu-
lar and periodic inspection procedures
proposed to eomply with § 71.51(h).

§ 71.25 Additional information.

The Commission may at any time re-
quire further information in order to en-
able it to determine whether a license
should be granted, denied, modified, sus-
pended, or revoked.
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Subpart C—Package Standards

8§ 71.31 General standards for all pack-
aging,

(a) Packaging shall be of such ma-
terials and construction that there will he
no significant chemical, galvanic, or
other reaction among the packaging
components, or between the packaging
components and the package contents.

(b} Packaging shall be equipped with
a positive closure which will prevent in-
advertent opening.

(¢) Lifting devices:

(1) If there is a system of lifting de-
vices which is a structural part of the
package, the system shall be eapable of
supporting three times the weight of the
loaded packaize without generating stress
in any material of the packaging in ex-
cess of its yield strength.

(2) If there is a system of lifting de-
vices which is a structural part only of
the lid, the system shall be ecapable of
supporting three times the weight of the
lid and any attachments without gener-
ating stress in any material of the lid
in excess of its vield strength.

(3} If there is a structural part of the
package which could be employed to Jift
the package and which does not comply
with subparagraph (1} of this paragraph,
the part shall be securely covered or
locked during transpert in such & manner
as to prevent its use for that purpose.

(4) Bach lifting device which is a
structural part of the package shall be
s0 desiened that failure of the device
under cxcessive load would not impair
the conlainment or shielding properties
of the package.

(d) Tie-down devices:

(1} Tf there is a system of tie-down
devices which is a structural part of the
package, the system shall be capakle of
withstanding, without generating stress
in any material of the package in excess
of its yield strength, a static force ap-
plied to the center of gravity of the pack-
age having & vertical component of {wo
times the weight of the package with
its contents, a horizontal component
along the direction in which the vehicle
travels of 10 times the weight of the
package with its contents, and a hori-
zontal component in the transverse di-
rection of 5 times Lhe weight of the
package with its conients.

(2} If there is a structural part of the
package which could be employed to tie
the package down and which does not
comply with subparagraph (1) of this
paragraph, the part shall be securely
covered or locked during transport in
such a manner as to prevent its use for
that purpose,
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e Each tie down device which is 8
structural part of the package shall be
so designed that failure .of the device
under excessive load would not impair
the ability of the package to l:neet other
requirements of thxs subpart

§71 32 Slructural standdrds for large
quanllly packagmg

"Packaging used to ship al rge quan-'

# | tity of licensed material, as defined in
§ 71.4¢M, shall -be deslgned:and :con-~
structed in compliance with the strue-

tural standards of this section.. Stand-

| ards different from those specified in
‘| this “section may be approved by the
Commission if the controls proposed to
be exercised by the shipper are demon-
strated to :be adequate to. assute the
safety of the shipment, -0

{a) Load resistance.: Regarded as a.'

simple beam supported at its ends along
any ‘maljor ‘' axis,  packaging  shall ~be

.| capable of withstanding a static load,
:.| normal to  and ‘uniformly ' distributed

along its length, equal to 5 times its fully

| 1oaded weight, without generating stress

in any material of the packagmg m ex-
cess of its yield strength.”

. {b) Ezternal - pressure.” Pa;ckagmg
shall ‘be adequate to ‘assure that :the
containment vessel will suffer no loss of
contents if subjected to an external pres-

surs of 25 pounds per square inch gauge.’
§ 71,33 Crmcallty standards for ﬁaq:]ek

material packages. T

(a) "A package used for the shipment
of fissile material shall be s0 designed
and - constructed and its contents 'so
Umited that it would be suberitical If it
is assumed that water ieaks into the con-
tainment vessel, and; *; -

(1) .Water moderation ot the contents
oceurs to the most reactive credible ex-
tent consistent with the chemieal and
physical form of the contents; and ..

(2) ‘'The containment vessel is fuliy

reflected on all sides by water.

- (b) ;A package used for the shipment
of fissile material shall be so deslgned
and :constructed : and ;1ts contents so
limited that it would be suberitical if 1t
15 ‘assumed .that . any 'contents of -the
package which are liguid during normal
transport leak out of the containment
vessel, ‘and that the ﬁssile material 1s
then: -

(1) - In the most reactive credible con-'

< | figuration consistent with the chemical
_ami physical form of the material;

contamment vessel to the most reactive
credible extent; and -

(3) Fuliy refiected on ail slcies by
water

“(e) . The Commisston may approve ex-| -
ceptions to the requirements of this sec-
tion where the containment vessel In-

corporates special design features which
wonld preclude leakage - of :liquids -In
spite of any single packaging error and
appropriate measures are taken before

each shipment to verify the leak tight—_

ness of each containment vessel

§ 71.34 Evaiuauon of a smgle package..

.% (a) The effect of the transport envi-

rcnment or. the safety. of any single

'package of radioa.ctive materiai shal.l be

evaluated as follows:

(1) ;The ability of 8 package to with-
stand conditions :likely  to - oceur. In
normal -transport shall ‘be "assessed hy

subjecting a sample package or 'scale 'V
model,"by test or other assessment, to -

the normal.conditions of transport as
speciﬁed in §71.35; and . :
. (2).The effect on a package of con-

chtions likely to oceur In an accident
shall be assessed by subkjecting a sample !
package or scale model, by test or other
assessment, to the hypetheticai accldent ;

conditions as specified in § 71.36., -
(b) Taking into account controls 'to

be exercised by the shipper,” the Com-

mission may permit the shipment to be
evaluated together with or without the
transporting vehicle, for the purpose of
ene or more tests.

¢+ (¢) ‘Normal conditions of transport s
and hypothetical accident conditions dif- . - -
ferent from those specified in § 71.35 and -
§71.36 may be approved by the Com-
mission 1f the controls proposed to be
exerclsed by the shipper are demon- .

strated’ to be ‘adequate to assure "the

safety of the shipment
§ 71. 30

Ty RECs Wi R
qa) A package used Ior the shipment

of fissile material or a large quantity of -
licensed material, as defined in § 71.4(1}, -
shall be ‘so designed and constructed 7-
and its contents so limited that under the ¢

normal conditions of transport speclﬂed i

in Appendix A of this part:

: (1) There will be no release of radio- "
active material from the containment

vessel;

(2) Thé effectiveness of the packaging .

will not be substantially reduced; .
. (3) “There will be no mixture of gases
or vapors In the package which could,

through any credible increase of pressure -

or an explosion, significantly reduce the
ei‘fectiveness of the package; =~ =1

: (4) ‘Radloactive contammation of the :
iiquid or gaseous primary coolant will not -
exceed 1077 curles of activity of Group I
radionuelides per milliliter, 5x 10 curles

of activity of Group IT radlonuclides per
milliliter, 3x10~* curles of:/activity -of
Group I and Group IV radionuclides
per milliliter; ang

-(5) - There will be no loss of cooiant

( 4) There wili be no substantlal reduc-~ -
tion in the eﬂfectiveness of the packag- :
Ing, including: ..

) - Reduction by more than 5 percent o
in " the total : effective - volume : of the

assessed o
(ii) Reduction by mpre than 5 per- -

outer surface of the packaging; or - £
- ¢iil} Occurrence of any aperture in-
the outer surface of the packaging large -

cube.

‘of a large quantity of licensed material,
as defined in § 71.4(f), shall be so de-:
signed and constructed and its contents

ditlons of transport specified In Appendix :
A .of thls part, the containment vessel }
would - not - be - vented : d1rect1y to the
atmosphere [ - : ,

Slandards fm- normal condl-
" tions of lransporl for a smgle pack-

(b} ' A package used for the shipment :

..| of fisslle material shall be so deslgned
(2) . Moderated by water outside of the

and constructed ;and 1ts contents so ‘-:

limited that under the normal conditions °

of transport speciﬁed in Appendix A of
th.is part: . -
(1) The peckage will be subcriticai

©(2) The geometric form of the pack- *
age contents would not be substantiaily .

altered' s
(3) . There wili be no iea.kage of water
into the containment vessel.

§71.38(a), § T1.3%(a) (1),

present to such an extent a8 to cause
maximum reactivity consistént with the

chemical and physical form of the ma--"

terial; and

This re-
quirement need not be met if, in the .
evaluation of undamaged packages under [/~ . %
or §TL40(a),” it
| it has been assumed that moderation 1

‘Decemhjer-'-'_S‘]_., 1968

packaging on whieh nuclear .safety is

'cent In the effective spacing on which -
nuclear safety is assessed, between the "',
center of the contalnment vessel and the : -

enough to pelrmt the entry of a 4- inch :

(ey A package used for the sh.ipment.' oo

so limited that under the normal eon-'.




33 FR 176N

31 FR 9941

4

PART 71 - PACKAGING OF RADIOACTIVE MATERIAL FOR TRANSPORT

& 71.36 Standards for hypothelical acci-
dent conditions for a single package,

(a} A package used for the shipment
of a large quantity of radioactive mate-
rial, as defined in § 71.4¢f), or for the
shipment of fissile material when the
package will contain more than 0.001
curie of Group I radionuclides, 0.05 curie
of Group II radionuclides, 3 curies of
Group IIT radionuclides, 20 curies of
Group IV or Group V radicnuclides or
sodionuelides in speeial form, o 1,600
curies of Group VI or Group VII radio-
nuclides shall be so designed and con-
structed and its contents so limited that
if subjected to the hypothetical accident

conditions specified in Appendix B of this
part as the Free Drop, Puncture, Ther-
mal, and Water Immersion conditions in
the sequence listed in Appendix B, it will
meet the following conditions:

(1) The reduction of shielding would
not be sufficient to increase the external
radiation dose rate to more than 1,000
millirems per hour at 3 feet from the ex-
ternal surface of the package.

(2) No radioactive material would be
released from the package exeept for
gases and contaminated coalant contain-
ing total radioactivity exceeding neither:

(i} 0.1 percent of the total radicaetiv-
ity of the package contents: nor

(iiy 0.01 cuvie of Group I radionu-
clides, 0.5 curie of Group II radionuclides,
10 curies of Group III radionuclides, 10
curies of Group IV radionuclides, and
1,000 curies of inert gases irrespective of
transport group.

A package need not satisfy the require-
ments of this paragraph if it contains
only low specific activity materials, as
defined in § 71.4(g}, and is transported
on a motor vehicle, railroad car, aireraft,
inland water craft, or hold or deck of
a seagoing vessel assigned for the sole
use of the licensee.

(b) A package used for the shipment
of fissile material shall be so designed
and constructed and its contents so lim-
tted that if subjected to the hypothetical
accident conditions specified In Appendix
B of this part as the Free Drop, Pune-

December 31, 1968

ture, Thermal, and Water Immersion
conditions, In the sequence listed in Ap-
pendix B, the package would be sub-
critical. In determining whether this
standard is satisfled, it shall be assumed
that:

(1} The fissile material is in the most
reactive credible configuration consistent
with the damaged condition of the pack-
age and the chemical and physical form
of the contents;

(2) Water moderation occurs to the
most reactive credible extent consistent
with the damaged condition of the pack-
age and the chemical and physical form
of the contents; and

{3) There is reflectlon by water on all
sides and as close as is consistent with
the damaged condition of the package.

8§ 71.37 FEFvaluation of an array of pack-
ages of fissile material,

(a) The effect of the transport envi-
ronment on the nuclear safety of an ar-
ray of packages of fissile material shall be
evaluated by subjecting a sample pack-
age or a scale model, by test or other
assessment, to the hypothetical accident
conditions specified in § 71.38, § 71.39,
or §71.40 for the proposed fissile class,
and by assuming that each package in
the array is damaged to the same extent
as the sample package or scale model.
In the case of a Fissile Class III ship-
ment, the Commission may, taking into
sccount controls to be exercised by the
~hipper, permit the shipment tc be
evaluated as a whole rather than as in-
dividual packages, and either with or
without the transporting vehicle, for the
it pose of gne or more tests.

‘b In determining whether the stand-
ards of §§71.38(b), 71.39) (2), and
71.40<b; are satisfied, it shall be assunmed
taat:

112 The fissile material is in the most
recetive eredible configuration consistent
vith the damaged condition of the pack-
~ue, the chemical and physical form of
the contents, and controls exercised over
the number of packages to be trans-
ported together; and

(2) Water moderation occurs to the
most reactive credible extent consistent
with the damaged condition of the pack-
age ahd the chemical and physical form
of the contents.

8 71.38 Specific standards for a Fissile
Class [ package.

A Pissile Class I package shall be so
designed and constructed and its con-
tents so limited that:

(a) Any number of such undamaged
packages would be suberitical in any
arrangement, and with optimum inter-
spetsed hydrogenous moderation unless
there is a greater amount of interspersed
moderation in the packaging, in which
case that greater amount may be con-
sidered; and

(b) Two hundred fifty such packages
would be subceritical in any arrangement,
if each package were subjected to the
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hypothetical accident conditions speci-
fied In Appendix B of this part as the
Free Drop, Thermal, and Water Immer-
sion conditions, In the sequence lsted In
Appendix B, with close reflection by
water on all sides of the array and with
optimum interspersed hydrogenous mod-
erftion unless there Is a greater amount
of interspersed moderation in the pack-
aging, in which case that greater amount
may be considered. The conditlon of
the package shall be assumed to be as
described in § 71.37.

§ 71.39 Specific standards for a Fissile
Class 1T package.

(a) A Fissile Class II package shall
be so designed and constructed and its
contents so limited, and the number of
such packages which may be transported
together so limited, that:

(1) Five times that number of such
undamaged packages would be subecriti-
cal in any arrahgemecnt if closely re-
flected by water; and

(2) Twice that number of such pack-
ages would be suberitical in any arrange-
ment if each package were subjected to
the hypothetical accident conditions
specified in Appendix B of this part as
the Free Drop, Thermal, and Water Im-
mersion conditions, in the sequence listed
in Anpendix B, with close reflection by
waler on all sides of the array and with
optimum interspersed hydrogenous mod-
eration unless there is a greater amount
of interspersed moderation in the pack-
aging, in which case that greater amount
may be considered. The condition of
the package shall be assumed to be as
described in § 71.37.
= ;1 The transport index for each Fis-
Cile Class IT package is ealculated by
~dividing the number 50 by the number
=0 such Pissile Class II packages which
~ mav be iransported together as deter-
E nined wnder the limitations of para-
= cranph (ad of Lhis section. The ealculated
M unsber shall bre rounded up to the first
docimal place.

& 71.40  Speeific standards for a Fissile
Class TH shipment.

A package for Fissile Class I ship-
ment shall be so deslgned and constructed
and its contents so limited, and the num-
ber of packages in a Fissile Class IIT
shipment shall be so limited, that:

(a) The undamaged shipment would
be subcritical with an identical ship-
ment in contact with it and with the
two shipments closely reflected on all
sides by water; and

{h) The shipment would ke subcritical
if each package were subjected to the
hypothetical accident conditions speei-
filed in Appendix B of this part as the
Free Drop, Thermal, and Water Immer-
sion conditions, in the sequence listed
In Appendix B, with close reflectlon by
water on all sides of the array and with
the packages In the most reactive ar-
rangement and with the most reactive
degree of Interspersed hydrogenous mod-
'eration which would be credible con-




the :shipment, -
seribed In § 71.37.

:‘ that purpose ‘

sidering the controls to be exercised over .
The :conditlon :of : the -
package shall be assumed to be as de-":
Hypothetical accldent
conditions different from those specified
in this paragraph may be approved by ;.
the Commission if the controls proposed
¥ to be exerclsed by the shipper are demon- ;
= . strated - to -be ‘adequate -to assure the.
'g safety of the shlpment - LIV TS o

: n: § 71. 41 . Pre\musly consiructed pack- i
ages for lrradmlecl solid nuclear fuel. i

Notwlthstendi_ng any other provislons -
of this Subpart, a package, the use of .
which has been authorized by the Com-
mission for the transport of irradiated :
solid nuclear fuel on or after September '
23, 1961, and which has been completely .
construeted prior !to January .1, 1967, -
shall be 'deemed to comply with the
package standards of this subpart for ‘

§ 71 51° Estubhshmem and

procedures adequate to assure that the':
licensee follows the procedures required ¢
by paragraph (a) of this section e

§71 527 Assumpuons us 10 unknown y

concentra.tion degree of irradiation, de-:
‘| gree of moderation, or other pertinent :
property of fissile material in any pack-
age 1s not known, the lcensee shall pack- «
| age the fissile material as if the unknown
‘-1| properties have such credible values as:
< wlll cause the maximum nuclear reac- :
|| tivity. Yo ¢

aging for the shipment of licensed ma- :
terials, the licensee shall ascertaln that

trolled voids or other defects which could

1 significantly reduce the effectlveness of
o the packaging. ‘..

:| sure 50 percent higher than the maxi-

of procedures ki "—;v.'

(a) Operatlng procedures adequate 'to

(b) Regular and periodic 1nspectlon;

i‘

properlles. -
When ‘the lsotopic abundance.

mass, :

§71. 53 Prehmmary determmanon‘a
~{a) ‘Prior to the first use of any pack-

there ‘are no  eracks, pinholes,  uncon--

- {b). Prior to the ﬁrst use of any pack- ;
aglng for the shipment of licensed ma-":
terials, -where - the maximum : normal -
operating pressure will exceed 5 pounds -
per square Inch gauge, the licensee shall -
test the containment vessel to assure
that it will not Ieak at an internal pres- ~

mum hormal operating pressure. -

(¢) Packaging shall be consp[cuously ‘
and durably marked with its model num- '
ber. .- Prior to applying the model num-:
ber, the licensee shall determine that the :
packaging has been fabricated in accord- .
ance with .the de51gn approved by the :
Commission ' '

. FOR TRANSPORT -

‘ § 71 54 : Rontmedetermmutwns

: ment of licensed materlal ‘the licensee |
shall ascertain that the package with its .~

| the . license,
assure that the determinations and con- . ‘

trols required by .this chapter are ac-

complished; and : eigniﬂcantly damaged;

'l cable:

Prlor to each use oi' a. ps.ckage for ship-

contents satisfies the applicable require-
ments of Subpart C of this part and of
1nc1uding N detemuna.tlons B
that: ;- L ! B

(a) The packeglng‘ hag not. been‘

¢;.(b) Any . moderators _and nonﬁssile
heutron . absorbers, ' if “Tequired,: are
present and are as authorized by the
Commission; a
.(¢) The closure of the peckage and b
any sealing gaskets are present end are - '
ﬁee from defects;
-{d) ' Any valve through which primary o
coolant can flow 15 protected against
tampering; e ;
. {e) The internal gauge pressure of the
package . will not exceed, - durlng. the
anticipated . period .of . tra.nsport “the
maximum :normal operat.ing pressure;
“(f) Contamination of : the . primary
coolant will not exceed, during the antici-
pated perlod. of transport, the l1mits_
spcclﬁed in § 71.35(a) (.- L

The provisions of this section shall not ;
be applicable for packages authorized In :
the peneral licenses granted by §71.6.

In such eases the licensee shall ascertain
that the contents of the package are a
author ized in the general license !

§7] 61

Reports R RN
The hcensee sha.ll report to the DIV
Energy - Commission, Washington, DC.7
20545, within 30 days any instance in.
which there is substantial reduction in :
the ~effectiveness of any .authorized_
packaemg during use H i

f;‘ 71 62 Rcrordq. ,j /

record of each shipment of fisslle ma- ¢
terial and of a large quantity of licensed -
material, as defined In §714(D, In &
single package, showlng. where appll-

(1) Ident1ﬁcatlon of the pa,ckaging
by model number; - o

() Details of any s1gnlﬁcant defects
n the packaging, with the means em-
ployed to repair the defects end prevent
thenr recurrence; : .

(3) Volume and identiﬁcatlon of cool-
a.nt
(4) Type end quantlty or llcensed ma-
terlal in ‘each package, and the tota.l
quantlty in each shipment; : :

«(5) For each ltem of irradiated ﬂssile
materlal s
21 Identiﬁcation by model number'

{ii) Irradiation and decay history to

Astics comply with license conditions; -

sion of Materials Licensing, U.S. Atomic =~ =,

““ta) The licensee shall maintain for'a
period of 2 years after its generation a

the extent appropriate to demonstrate :°
that 1ts nuclear and thermal cheracter-_
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(ii1> Any abnormal or unususl condi-
tlon relevant to radiation safety.

(6) Date of the shipment;

{T) For Fissile Class III, any special
controls exercised;

(8) Name and address of the trans-
feree;

(9) Address to which the shipment
was made; and

(10) Results of the determinations re-
guired by §§ 71.53 and 71.54.

(b) The licensee shall make available
to the Commission for inspection, upon
reasonable notice, all records required
by this part.

§ 71.63 Inspeciion and tests,

(a) The licensee shall permit the
Commission at all reasonable times to
inspeect the licensed material, packaging,
and premises and facilities in which the
licensed material or packaging are used,
produced, tested, stored or shipped.

(b} The licensee shall perform, and
permit the Commission to perform, such
tests as the Commission deems necessary
or appropriate for the administration of
the regulations in this chapter.

§ 71.64 Violations,

An injunection or other court order may
be obtained prohibiting any violation of
any provision of the Act or any regula-
tion or order issued thereunder. Any
person who wilfully violates any provi-
sion of the Act or any regulation or order
issued thereunder 'may be guilty of a
crime and upon conviction may be pun-
ished by fine or imprisonment, or both
as provided by law.

APPENDIX A—NoORMAL CONEDITIONS OF
TRANSPORT

of transport is to be applied separately to
determine its effect on a package.

1. Heat—Direct sunlight at an ambient
temperature of 130° F, in still air,

2. Cold—An amblent temperature of -40*
F. in still air and shade.

3. Pressure—Atmospheric pressure of 0.5
times standard atmospheric pressure.

4. Vibration—Vibration normally incident
to transport.

5. Water Spruy—A water spray sufficlently
heavy to keep the entire exposed surface of
the package except the bottom continuously
wet during a perlod of 30 minutes.

6. Free Drop—Between 1% and 214 hours
after the conclusion of the water spray test,

8, Penetration—Impact of the hemispher-
ical end of a vertleal steel cylinder 14 inches
In diameter and weightng 13 pounds, dropped

from a height of 40 inches onto the exposed
surface of the package which is expected
to be most vulnerable to puncture. The long
axls of the cylinder shall be perpendicular

to the package surface.
-

9. Compression—For packapes not exceed-
ing 10,000 pounds Iln welght, a compressive
load equal to either b times the weight of
the package or 2 pounds per sguare inch
multiplied by the maximum horizontal cross
section of the package, whichever is greater.
The load shall be applied during a period of
24 hours, uniformly against the top and bot-
tom of the package in the position in which
the package would normally be transported.

APPENDIX B—HYPOTHETICAL ACCIDENT
CONDITIONS

The following hypothetical accident condi-
tions are to be applied sequentially, in the
order Indicated, to determine their cumula-
tive effect on a package or array of packages.

1. Free Drop—A free drop through a dis-
tance of 30 feet onte a fAat essentially un-
yielding horizontal surface, striking the sur-
face In a position for which maximum
doamage 15 expected.

2. Puncture—A Iree drop throupgh a dis-
tance of 40 Inches striking, in a position for
which maximum damage s expected, the
top end of a vertical cylindrical mild steel
bar mounted on an essentially unyielding
horizontal surface. The bar shall be & Inches
in diameter, with the top horizontal and its
edze rounded to a radius of not more than
onc-gquarter inch, and of such a length as to
cause meximum damage to the package, but
not less than 8 inches long. The long axis of

§ the bhar shall he perpendicular to the un-
Each of the following normal conditions™ yvlelding horizontal surface.

a 3. Thermal—Exposure to a thermal test in
W which the heat lnput to the package is not
less than that which would result from
cxpostire of the whole package to a radiaticn
envirotiment of 1.475° F. for 30 minutes with
an cmissivity coefficient of 0.9, assuming the
surfaces of the package have an absorption
coefficient of 0.8. The package shall not be
cooled artificially untii 3 hours after the test
period unless it can be shown that the tem-
perature on the inside of the package has
bhegun to fall in less than 3 hours.

4. Waler Immersion (fissile material pack-
ages only) —Immerslon in water to the extent
that all portions of the package to be tested
atre under at least 3 feet of water for a period
of not less than 3 hours.

[}
L1

-
& frece drop through the distance specified
below onto a flat essentiall unylelding I~ -
herizontal surface, striking the surface in & Arppnonx OO TRANSPORT (ROUFING OF
position for which maximum damage is -
expected.
FREE FALL DMSTANCE Element* Rudionuclide*** Uroup
Paﬁ%f;éi;g” sz,f_f;?;‘e Actininm 89| A2 I

Less than 100060 o ____.. 4; Amerlelum (9 ... I
10,000 to 20,000-. - 32 . v
20,000 to 80.000_________ B 2% Anlimony (51y..__ ... I
More than 30,000 _________ 1 1t

7. Corner Drop—A Iree drop onto euch:‘“go“ R Al e e \{[[
corner of the package in successlon, or iInm Ar-ileneom- v
the case of a ecylindrical peckage onto each - pressad;.”*
quarter of epch rim, from a height of 1 foot Arsenie (). oo ‘:: ;3
onto a flat essentially unyielding herizontal AsT7h
surface. This test applies only to packages
which are constructed primarily of wood or | Astatiue (83).
fikerhoard, and do act exceed 110 pounds Barfum (56) ...

gross weight, and to all TFissile Class II
packagings.

December 31, 1968

Baldo l U m

Sec footnotes at end of table.
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ApPPENDIX C—TRANSPORT GROTPING OF

RADIONTCLIDES—Continued

Element*

Radlonuclide™*

Berkellam (97)

Beryllium (4)... Be7__.-
Bismuth (83} .. coeeem Bi 206
Bi2ov__
RBi1210__
Bi22..
Bromine (38) oo aeon Brez_ __
Cadmium ($8)____....| Cd10o___
Cdil5m.
Cd 115,
Caleium (20) oo .- gu d5_.
Calitornium (98)_..... Cr24%. .
C1250.__
Cf 252
Carbon (6)......__._ C14

Ceritm {58) . ooaeeo.o| Ce 141

Cesium (5% ooceeonny

Chlorine (17)..

Chromlum {24) .
Cobalt (27) ...

Copper (29} .
Cuarium (96)

Dyysprosium (68} __..._

Frbium (88)_ .. ...
Europium (83} ...

Fluorine (8. ...
Gadoliniun (G4} ...

Clermaniom (32)
Geld (79 .

Tafuium 72y __._..-.
Haolmiun {67)..

Tydroger (1) ___ _
Indium (49 _...----

Todine (Ad). o ..oo-

Iridium (77) . o ceeemen-

Tron (26) ...
Krypton (36} . ..

Lanthanum (5% ...
Lead (8 ..

Lutecium (7)) - ___....
Magnesiom (12)_______
Munganese (25) - _.....

Mereury B0 ...

Mixed fission prod-
ucts MFP

Fuls ___
Euls2m..
Euw1s2...

Sce footnotes at end of table,




*.  RADIONUCLIDES—Continued ;. & :

PnCKnGING "OF RADICACTIVE MATLRIALfEbR;TRgnsbbnfi

. APPENDIX C—TRANSPORT GROUPING OF
e RADIONUCLIDFs—Gontmued o

e Elameni'_ T Radionuclide™

" Element® |

. Redionuclide®*s '/

'Thulium (69) e

Molybdenum (42)___:

Neodymium (60)__

Neptun!um (03)

Nic.kel @8-

Niobium (u).‘.".‘

Palladium (48) .. ...

Phosphorns (15)
Platinum (78)_

Plutonium '(94.) .

Polonium &4 075

a3 FR 17621

Potassium (19)..
Prsseodymium (59)

Promethiu.m 61). i~

Protactinium (9!).

Radium (BB)_.__

Endo_n (Sﬁ) P
Rhenium (75)...

3 FR 9;4“1

Se; entum '(‘34).
Bilicon (14)_.
Sllver (47)...

Strontium (38). .

Sulphur (16). .
Tantalum (73)_ -
Technetlum (43)._

Tarbinm (85)...

“udagaaadadaay |

Tt e o e
whas

q»—u—u—n—u—n—c

=]
=
bt

R R e e e B e

-
==
-

zn-u-q
L

,‘.-N—

Thalilum (81)

Thorium (90).

g

Tritlum (1).. H3 ...
R H 3'(as o gas, a8
) Iuminons point, or
adsorbed on solid
materlal), ----- .-

Tnngsteﬁ t74) .

Vonadtum (23)_5-....| V 48

m
(uxégompressed) .
Xe 133"“”-"“-“‘-.‘
(u:réeompre.ssed) Ao
135

. : | Xu 135
Yiterblum (70).
Yttrinm (39)

.~ *Atomic number shown in parentheses, = - - .
B Uncompressed means at a pressure not exceedmg
one atmosphera,

B Atomm we!ght shown aﬂcr bhe radlonuclide

symbol.
, M~ etastable state
< (F} issi!.e material,

Sl LICENSED MATEBIAL Lo

‘1. Free Drop-—-A n'ee drop through [ dls-
ylelding . horizontal :surface, ‘striking  the
surface in guch a posltion as to suﬁer maxi-

mum damage,
<3, Percussimt—-—‘.rmpact of the ﬂa.t circular

placed on a sheet of lead, of hardness number

essent'.lally unylelding surface.

perature for a period of 10 minutes. .

™ Immersdon—Immeralon tor 24 houra 1n

E water at room temperature, The water shall ;

.a¢ b8 at pH §-pH B, with a maximum conduc~
" tivlty or 10 mlcromhos per centlmeter

m P

been approved by -the . Bureau of -the

Budget In accordance with the Federa.lf :

Reports Act of 1942

APPENDDI . D—TEsTS | FOR * BPECIAL ', FORM_'_,

tance of 30 feet onto a flat essentially un--

end of a 1 inch diameter steel rod weighing
3 pounds, dropped through a distance of 40 i
inches. :The capsule or materlal shall be -~

3.5 to 4.5 on the Vickers scale, and not more _: ’
than 1 inch thick, supported by a smooth

‘8, Heating—Heating In alr to ﬁ tempera- e
ture of 1,4756* F. and remaining at that tem- o

: _ .'I'hé Krecbfd keeblng' End reporting' TE-
quirements contained 1n this part have .

. December 31, '
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R e

Qur glovebox system.‘ manufactured by the cuum Atomaphere
’q. 9Pu and z38.’!.”11. 1n less than one gram

atmosphere 'stainl_ess 'é%eel box. i
nitrogen' flow routeg_u

inslde<the -box high ﬁfﬂciency ﬂltera are provi
_,exhausﬂl ' B S

e Gn th vacuum pump inlet we have installed a CWS #6 glass .
o ﬁber high ef!iciency filter, ' The final filtration (MSA HIE 40 preﬂlter
and M- Cu-72920 (XBXKX) fine ﬁlter) is }.ocated £urther downstream
at the rooi exhau"t fan location. i

o During use _the box presuure:‘is maintained at E}. 5 to 0 75 inchea
H, O below | toom ‘pressure. " The presbure differential is maintained by
the’ "Peditrol Unit" noted on the flow' diagra.m. A magnahelic gauge pro-
vides visual ind ca.tion of the pressuré diﬂerential. i .

It 15 estimated that the ‘exhaust __yatem wnl provide an air flow:
rate through a.n ‘open’ glove port of 0, 67. lite fper minu.te per Bquare inch ‘
‘or'a. total ﬂow of 33 litera per minute. SRS P e

I_Z { ;,Glovebox Filtration Syste:'

= The interior glovebox filters are model 2002583 filte manufaeture(
by the Cambridga Filter Corporatlon' ‘I‘hese nre descrlbed by the (:ompany
representative as the ﬁre resistant type' 5 |

'I'he vaéuum pump prm» jlter is the MSA CWS #6 type with gla.ss :fiber
:t'ilter media in a wood frame.’ o ‘The filter media will withstand temperatures
to_1000°17‘ although the woodfrmne 15 not fire reaistant L

3 ‘The ﬁnal roof £an ex.ha.uat filter has Bim
to_that 0f the CWS #6 ﬁ.lter. -

{.'I‘ha glovebox exhausta through threa stages of filtration.
internal ﬂlters, the. vacumn pump 1n1et ﬂlter and the roof exhaust filter.
In a.ddition. the nitrogen ma.ke-up gas entera thc ‘box through high efficlency_
ﬂltera. ' T : " '

Enclosure




R&D ';'echnical Report USNRDL-TR-451 i "Analytical Procedures at the
15,18, Naval Radiological Defense Laboratory for the Determination of ;
Certain’ Radioelementa in Urine",. by W,iH,. 'Shipman and H,” V” Weies.

Itis gotefi that. rgcavery 'oflghe order of 90% !is obtainable. bt

0, 05 c[ m ‘and will cdun alpha activity with'an efﬂciency' of| 35%. ‘One.
himdred minute!coints are normally uged --!: the'detection Mrndt'is of the

| ERE

order of 0.2 d/m," for this cmm'tiné time, 'We ﬁsg this detection 1imit s

the E|Ie'.'-v'ei ‘fo:l.' follow-up ééﬂ{puﬁé"ghd evalu_atil.én. '

Piatgr'xiurn v_e.‘astes‘ ﬁimual_ly occur a8 mixturea of. suspended and ionlc

. sea Sinc_ the: aolu‘bility of plutcnium in aea water ia
érograms per liter. ;

= h"e sea water to the level where itcand 'fsolidiﬁed and dispoaed
khe Department of 'I'rans-

: Re qpiratory Protective* Equ:.f.wment

o No';"fapplica.tion is mada for approva.l“fo.r the use of respiratory ; ;
rotective equipment to determlne the exposure of individuals to air'bor e
: concent_gationa. ) T i :

Enclosure {1y (2 pfi’)l




U Flutonium is ‘cocnﬂr:.t-.-klx.lzec“..‘ '3
‘It is "L“e*:. pu‘lf‘ ea:-'rru ..mer;er:.v"“'-‘vb - ce.: by c'oprec.xp'?tat.a.on
1a.nt henunes i £) voride ernd then p;droyldn ' A‘uon exchanﬂe}s;narates pJ u
tonivm 1o n,J.ﬁ._Auh,“ .u';e_w’ trdce., of ‘iron. The urun.ad nluucrtlm II.“
EleCL”OC.!E"‘Oo'L ed o*‘ tantalun rd coul.r*a ina, lov be

: o Witwic' - .of co**c:":tz-*ted nitric geid: (L_’u 'ZO
--sﬁ.'_gi'ﬂ.'-___.lrE) *c 5’30 .;L o;. .L..'Lil_.l'ggd"g-:‘_u; ine liter volvmwz':c*"' :

Make up o volums s Lea

:11_".01*:. teia e ""-,‘7._ Inyd.rﬁch"oric_
T ' Lrie’ f]a.:.}:-mm dilut—e'

(300 'qG ?"'.v
volwne trith’ Gi




5N Sodivm Hydroxide ”Dié;éIVe 200 £ of sodiun hydroxide(N20-AR)
in. 500 ml of dlstilled ww gr 1n_g “liter v volumutrlc flasL;lfCooj, dilute_

Saturatei Boric Ade_ylPl e zoo g of borLc 9cjd (H BO

3"”AR)’??.3

; '\‘Pﬁace‘g?o E - of ammonium L0
(FHhCl AR) 1n a 1Jter voluﬂﬂLric flask, di*solve and dilute ‘to’ vo] neﬁ

. amthanbm Ce. rrier_Solutloa

(La(nos)Bz

, - : _hydrochlorie ‘acid: (PCl
':1 39) and ( ' ml conc..hydrofluoric acid (HF L9 i p) in'e

g k ;G 1 x‘8;(c1
0. 297~ L0.3hh mm.) (Bio~Rud Lpboratorles, Berheley iy Calif.) on tellon
shavings ‘in s’ teflon‘column. Wash the bed with 9N hyd*ochlorlc zcid
-bnfore usb.xl(;o regonermte the ‘column’ aftor an ana]yuls first vash

- /8 1nch dl.m ter-d1 cu cut Iron t"ntﬂlum(crania
‘.VQI-Jo)t ; ) !

_m;nuueu.?

eﬂE&ectvoaepo sition Cell - Serial No. B 209-81-

:Under suﬂn“c1r
acid to pHL2~3 effects




Let stand for_sevc
centrlfuuatlon“"' '

Dissolve the crystals in 50 m1 2N nlbrﬁc 2cid and- Dl&cﬁ? in 100
Bk lusber01d tubs “; JAdd L Wl lanth:run cwrrlcr and Ureciplbaue u1th 730
ml h;droflu011c uCld “Cent rifuge 3 minuues. Without' soparaulvﬂ 1iouiq
a&d;O 5 mL” lanthanam carrler'm1tb sblrrlnv‘*'Centrifuﬂo
Dlscara supﬂrn tanu llquld. i

.“Dlsuolve -the! prec;pltate in;S;ml;satur=*ed bor*c‘"cid ‘end’ 5 ml
; onc fh}drochloric aci&.. Add ebous 10 ml’ distilled water end ma ke alka
line with' conc. ar';monium hyc‘irox:.dm:_ Centrif‘uue 3 mnv’ces. i Ui thout ™ 5ey
tlno Liquid from: preci pltate, 2dd. 0.5 il Jonthenun carricy with
ttrrlnw.f_Cen rifure 5 minuueu' "Diucard sunurnatnnt liqud

o VL NDisuolve the;prcc1pit tﬁ in ccnc nltVic &Cld-%‘xﬁd about 15 mi
of Vduer end’ rupreclp*t ate with'. .cone vam monfim hydro“wée :;Cenurnfunu KRS
: *&Wluhout ueparatlno liguid from precipit ate, add 0.5 m1* l.pyaznma

carrjer with ‘stirring. Cenbrizuuc'5 mlnutes.,_niscurd suoeana .nt *¢rula

Jissolve the. p“ucipltaue in conb. nltrlc,aﬂld-,;
c1d and heat to' uryneos ovcr en*open flamp ;

_ : salts in 15 m) & hyaronhlomc'acl
;fAfter coollng,'udd 0.5 mL- todwum nifrite soJu ion ard 15 nl
conc hy@ronklo e 9016.‘“th_siund 5 m1nuio ‘

nrqu;h the anion eeln bed

w1th lS“ml 9H hyﬁrochlorie ac

8. Flute iwrith’ 30 nl‘of tne eluting.'s , :
“teflon becker: vhich conta 1ns “1iml of the ‘qodiun chl rjdc “OlublOP
”Evanov ate {o dryaess. E

2ltiin:cone. .nitric cld'apd transferito, a.gla
) ,,Adﬂ 2 mlcone perchlo“lc acid and 2.l cone. sulfurlc acw :
nd ‘heat ‘to drynpsg.

‘ e thewhite solt’ 1n 1 ml'o; m
,plpen to an electrodcposxtioq cell flfted
:of tho emnonlum ‘chloride

"t at: 2 St03 O am*o.
“emjoniun b'droxlde.*




Background ¢/ ¥ Voly ve 2k hour' s
Counter Bfficiency X 500 =
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‘The Exbtent to Which'O “Alpha Enid
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‘Recovery
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Saurce\ and Special Nucl
'Divig}on of Materlsls: Licensing ;
S”'Atomic Energy Ccmmisaian

;1nc1udes'nydatedfinformation
ti apeciai nuclaar mnter izl needs’

5 '_This material=haw bean.'eviewed and
ralavant ta the Laharatory '8 enrxen
tiliaaticn.r
X
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Site (Building 815), ‘San’ Francisc R
located at ‘other Buildings inthe’ Shlpyard area _
"_c Camp Parks. a daactivated Army Bass near Pleasanton, Califcml

hrmy 'and ‘Ar Force Facilltieé prbvided such use 1., under. the' direct
supervision "and control of _the =U. 8¢ Naval Radiological Defense ‘

1n parucular. ihe ROVER/NERVA pro'gra ‘
ater from| Nuciear Powered Sources" andifthe Space l‘.lec:tronic Power

Offlce p;ogi'am "Marlne Enirlronmeht 'I‘est‘




Gram quantities will be used to study the chemical and physical
haracteristics ‘of plutonium and as target material in reactor and/or
articla accalerator irradiations at AEG I.icensed Actitiv:las . .,‘In

gWater from Nuclear ‘Powered Sources'l'yis an example ‘of such a’ study.
As’ sea;ed sources productng rie ne : e .

;;quantities wm be ‘used to study the ‘chemical and physical characteristics=
‘of Uranium and as target material m reactor 'and/or particle’_accelerator

he’ 760 gram Pu-Be container is a simﬁar paraffin-ﬂned container with a
g dose !‘ate of 30 !mrem/_m- at th@ Surfaca s |

';si't" neutron
: thermal_(

: NRDL' Drawinq No. ;NU-58-496, Slow Neutron Flux Generator, v
(Appandix A-Z).I Surface dose rates are of the order of 40 mrem/hr
'maximum‘nautron emission f.rom any 1ndiv1dual source §s'1'x 107,

'J.'he use of ‘special nuclear material as target materfals is conﬁned
to the axposura to neutron fluxes by reactors .and accelerators. As*
raactor madiaticn samples, tha special nuclear materials are encapsulated




n quartz ‘capsules which are In turmn encapsulated in aluminu
Typical nluminum capsules are shown In'Appéndide s A-3,
' ested by Reactor ersonnel

i As cyclotron neutron targets, the special nuclear, matorials
consist of matal folls ‘or aoluuon ovaporntod onto mylar film,’ doubly :
wrapped ln polyethylene ﬂlm. ‘The ‘materials are exposed to noutron

' elerator neutron-producing targot, ]

_Spociol nuoloar matariala .wm be use under
and control of the U." 8. Naval Radioloqioal Defense Laboratory
gpersonnol in aooordonoo with procedures established by the Radloloqical
‘Safety Committee of NRDL.! The members and qualiﬁéations of the S
.—Radiologioal Safety Committea _aro os f.ollows- o

Dr. Edward R. Tom ‘kins .- Chalrman
‘jiiifchai_rman, Radiological Safety, committee,

1862 to date; 'Associato Scientlﬁc Director, NRDL, November 1861 £
]:doto, Sciontiﬁo Liaison Ofﬂcer, ,ONR, ‘London, Englond, July 1860~
- October:; 1961' Head,’ Chomlcal 'Ieohnology Division, NRDL;" December
:’3:1951-]une 1960, Gonsultont, NRDL, five (5) months-l 8513 Consultont,
: U.wC ‘ ;Radiation Loboratory, Borkoley, Galifornia -1 6 months: Assistant .
;_Manager ond Director of Research for Soiontiﬂc Servico, Ino. 2 Berkeley,
';?California" ‘1.8 months: Radiochamist, 1Atomic Enerqy commission, .
“Advisory Field Bervico, Oak m:lqo, ,Tennessee - gl {6) months;\ ;

uporvisor, ‘Ghomistry Department, plinton Laboratory. Oak’ Rldge, g

ennossee four (4) yoors; Rosenrch Ghemist, Armour Research Foundation,
‘Chicogo, nnnois, one (1) year. ':- e " a R A

Head, Hoalth Physics Divlslon, NRDL,‘ ‘
] Radiological Safoty Branoh, Health 'Phyof.cs Division, NRDL, |
July 1955-»rebruotv 1962; Health Physicist, NRDL, ‘October 1951 July
,1956; iﬁeolth Phys!oist, \Genoral Electrlo corporation ' Hanford Atomtc
'*'Produots Operation, Ianuary 1948—0ctober 1951. e
"‘*;.--:-(3) ..Dr. Thomas n. Birdwen, Lcnn, MC USN, ‘Alternate Chairman,”
Head, _Modical Daportmont, NRDL, Iuly 1967 to date.__ Research'




t, Biologlc: |
) ;,Pnthology Res!dent Department of Pathology, U. 8.
Hoapital, ‘Ban Diego, Calﬁomia,'::1953_1956, Intemship,-’-‘u;“_s,
"‘Califomia "1861-1962; ‘M.D.,:Tulane

Al ead,. 1ologica1 and Medical,Sciences';Divislon ‘:NRDL,
pril 1959 to date. Head, Blophysics Branch, NRDL," 1956-Apr11 1859;°
Head, 'rhermal Injury Branch ‘NRDL'1952-1856; Investiqator 1in Therma
Injury Branch, NRDL, Aprn 1951—September 1952: "Assistant ?rofessor
v "‘:{ y Washin "'University. Wnshinqton,“?'n.* C. 3

date; Head. Cyclatron Project, NRDL. Iuly 1966—November 1966: Hea i
Nucleonics ‘Division, October 1962-7u1y 1966~ Acting Head, Nucleonlcs
Division, NRDL,' 1961-19623 ‘Head, Nuclear Radiatlon Physics Bran_ch,-.;
NRDL, ”1958-1961: Senior Investigato' ‘(Nuclea hysi' ¥ Shieldi g

Lol Haad, Chemical Technology.;mvision, , Sept mber 1964
to date° Head, Countermeasmes Evahation Branch, Military Evaluations
‘Division, ‘May. 1959—September 1964 Radiological Chemist, Military
‘Evaluations Division, December,lSSﬁ-May 1959; Radiological Che.mist
'Chemical ‘rechnology Division March 1952-December 1956,

» 'rhe responsibﬂmes of tha Health Physics Divisioninu ude the
control and acccuntabmty of all radioisoto;:as including & pecial nuclesr
‘materials us 3ed in'the Labora.tory; ' cntrol procedures requira ‘the®
se cf speciﬂc forms. S o

, :.r.--._.;Individual use—approval forms caued "Radioisotope Us

2ND NRDL~-44 (Appendix B) and “Modiﬁcatlon ‘of Radloisotope Use
pproval”, 12ND NRDL-44A" (Appendix 0) are initiated hyf each’ ‘experimenter
hen a particular special nuclear material 1s required. ‘This experimental
“planis reviewad by the investigator £ Division Radioiogical Safety. i
«'Committaeman who has’ supervisional cognizance ‘over the exparimental




program,
for review to“t.he Health Physics Division.: 'i'ho Hoalth Physics

for tho particular oxporimentai setup oh1ZND NRDL—'.?G “Radioisotope

se Investigation” tAppendix D).k ‘The NRDL-76 is then submitted with:
the completed NRDL—-M or 44A'to the Chairm&n of the Radioloqical'
Safety Committee for roiriew ond, final opprovol. A purohaso order and
‘ roourement of tho“-r&dioisotop 18 then prooos sed after final approval

; intaine ' antity and location
and disposition of an ‘special ‘nuclear material (Appendix ) This recor
g, ".Radioisotopo Order_, ‘Receipt and Transfer

i_.Gonerol odministration instructions in Laboratory radioiogicai
Safoty procautions aro outlined 1n ZNRDI.INST P5100.11"U.8.°
Radiologic:al ‘Defense Lohoratory Radiologioai Safety 1\»iarmo1“'=

D Health and Safety Meosureo

~In oddition 10 tho Laboratory s xisting eneral health’ and oofety

:‘measures ond radioloqical aafoty prooedures (Appenéix F) operations :
=imrolving use of SNM oro conduotod under Health Physics surveillance
in designated 1aboratory spaces. Dry boxes ‘and/or iventilated hoods
with filtéred air exhaust are used. ‘Personnel will utilize appropriate
_Iporsonnel covoring ‘and reapirotory protection.‘ §Continual alr samplin
and monitoring of working spaces ‘and porsonnei tre conducted during the
-foperations . No porsonnol will'be allowsd to Jeave the ‘working area ‘with=
‘out’ beinq complotoly monitored and’ protoctivo clothing removed. eMonitoring
3survey and wipe smears ‘of the Iworking Bpaces and’ oquipment are conducted
foftor the complotion of the’ oporation.; Speoioliy markod liquid and solid i
_,3waste contatners (Appendix G "ENM. Liquid Rad-Waste Gontoiner" ‘and -
Appendix H "SNM Dry. Rad—Wasto Gontainor“) a.re provided for disposal :
‘of SNM contaminated waste &nd are’ removod from ‘the spaces ‘at frequent
{ntervals end taken to on isolotod storogo area ?Bpeoial ouoieor material
‘is stored in & locked apooe. _ ‘Prequont rodioanolySis of Iurin ]'_Will be made
 @uring the operoiion. If there 1s any evidence of &' high conoentration of
otivity in the air, urine ooiioction will ‘iho startod at onoo for radio-- '
'-analysis to detact any possiblo inton-;al ‘BNM contamination. e

. Aii shipments of radioactive material oro deiivered, unoporxe s 1o
ho Heolth Physios Division whoro Hoolth Physioist, or technioal‘personnol




onduct & | mdiologica! si.xr_vey,"” perform &
on,snd determine the activity contént of the ‘material.

¢+ Incoming shipments of unencapsulated plutonium afe unpackagsd

An a mtered fume hood with monitcrtnq forf surface alpha actlvity at

‘each’ stage ‘of the' unpackaging. 'I’he innermost contalner }.s stored -
nntil the’ plutonium 18 naedad in the experimental program. “When the

; plutonium 19 required the _c:ontuiner 18 openad ina dry box." The quantity

‘needad §s removed for Use, jand the femainder res jealed in its container. '

; Surfac:e contaminatlon and/or air monltoring accompanies ‘this operation

“and &l1 sxpérimental _use. |Inert atmosphére may. be used in dry box,: if

;_dae‘med necesséry P By IS SRR ‘

Rl _ v
o "rha use of unencapsulatad special nuclear ma rials 15’ evaluated
efore use by the Health Physlcs Division.” Those quantities ‘and uses '

wherein 'the pos sibinty ‘of airborne’ contamination exists are eonsigned
o_dry boxes | or fume hoods i ‘During the exparlment, the dry boxes or
ume hoods are contlnuously sampled at'the point ‘of axhaust by 1n—1£ne £

" filters. operated at a flow rate of 2 ©)f.m ! Rodm air 15 continuously |

~sampled by, open»face 2'e.f.mi; and/or 35, .m0 {Staplex) samples.

MSA type '1106B or Mlllipore filter papers Bre. used in ‘filter media,

_‘ ‘Exhaust fllters are changed twice weekly.' todm filters daily or mote

‘frequently &s required for contro! purposes L Sensitivlty of 3 x 10‘

: uc/ml ls readily attalned. - : | e

ek
I

Special nuclear materlals when not n use wm e sbred 1n NRDL'
igotope vault, an'18' x 36' room ‘aquipped with hiqh-efﬂciency atr L
lexhaust filtration and radiation-isclated from the mmainder of the -
I..aboratory by 24‘* of concreta wall shialdinq. ’rhls vault is locked,
with key control by Health' Physlcs Division parsonnel. The vault plan
1s ahown ln Draming 6*53-543 (Appendix H-l) -

o 'Ihe 250 gram unit wﬁl serve as the unit of 1solation within this 3
mom. I ' The one exception 'will be our 760 gram Pu-—ﬂ_f, source, which 1n
itself has bean determined to be ‘nuclear safe; i'This source ‘and all
nthar Pu-Be sources wnl be stored in thelr oﬂginal shipplnq container

_..within ‘the toom, [ ‘The mherent size ‘of these contatners provides a
' "}greater than 12" c:enter-to-' enter Bpacing""" : S

<A heavy—walled, 1fma resistant slide drawer safe will be used tor
storaga of miscallaneous small quantitias of matarials, folls,’ ,solutions.
pellets, etc. The top, limit for this safe will ba 250 grams!total. special ;
nuclear material. ‘o ‘avold non—nuclanr accidents "in storage and ‘experi-
'mantal areas, the foilowing measures are taken.' ; e




‘practices for I.aboratory operations by thelr hnmedlate supe:v!sors_
"Work spaees are grcuped togethar away irom unprqtscted areas, su

radiation with'a normal uranium blaque ‘and for response to gamma
adiation with & 'cobalt-GO aource, nnd varioua enerq;les c:f x-ray',‘ 1

: NBS-c:eruﬂed thimble’ ghambers asa

—‘ara made Mth the film"-'in‘sld "'the badge.

are handlad or when personnel are }n proximity to nuclear reactors or
néutron producing particle accalerators. Al neutron fum badge serv:tce

s suppled by &' commarci&l ﬂrm {Radiation Detecnon Company. Mt.
Vlew. \Callfomia) ‘

‘ ’ ¢ R
;F!.nger ring ﬁlm badges ;(beta-gamma) are uaed whenever there is
he possibuity of hand exposure in excess of that measired by the body
badge. A ﬂnqer ring seryice 1s [supplied by a commercial ﬁrm (Radiation
’ Detaction‘ }Cpﬁxpany,‘Mt.!View. ,Califomla)
s
_%5' Ventilation Gontrol
: ‘..__[,MI spaces where radisactive materlal 1a _employed are ventilated,
Tha system is baslcally as follows- -
I




?there is ‘B’ provision for switching’ from one fan to ‘another, | n case .
of a power failure, after a period of nina (9} seconds, emargency

: power is supplied to tha exhaust fans only. 1t s estimated under
:thesa conditions that ‘about 30% of normal supply alr is drawn into
the building through the supply ‘syatem ducts, \though the nupply fans

?G. Accidant Control

ﬁ;:To control acoldents ‘all glove boxes are outfitted with dry
‘powder and/or nquid chemical fire extinguishers.” \In addition, coz
and Hzo ﬂre extinguishers are dispersed throughout the. buildmg.
here is an automatic spr!nkler system and firehose station, ! The
iiirehose statians are "statfed with designatad occupants on each ﬂoor
'for emergency ﬁre ﬂqhting : LRl \

ksystem. - Personnel requirad for duties associatad with combating fire
femain in ‘the buildingy". The local Fire" Department of the San Francisco
‘Bay Naval Shipysrd has been provided with' information s to Laboratory .
j. layout. Familiarization ﬁre drills are carried out from’ time to time. L

- Envlronmental Control

: n order to asaure 'that adequate safety procedures”areﬁbeing k
z.fonowed in’ experiments with spe al; n clear aterial “j“the‘ mitial se




gtion_glovols with portable mdiation detection instruments and by,
wipes’ of several areas in the space "for. evidence’ of temovable
f‘activity. “Adr sampling 18 also conductsd if thera is &’ possibilitygo
.1aerosol contamination. _“;Any potantiany serious cond.ltions is called
to the ?ttent:lon of the- soientlfio investigator for corrective action.”

: '*; An overall ‘survelnance of tha Laboratory radicloglical situation

s maintained by &’ Environmental Monitoring Program.’. ‘Ar samples
are collected continuously at the extremitios of the Laboratory, £-1:3
well as within the Ghemistry Divialon s ‘hood exhaust system.' '.l'he
s'amples from the Chemistry Division are monltorod as they are
collected and wm causa a warning system to alarm 1f above saf _
operating Ievels occur, [The alr, samples collected at the Laboratory -

o'xtremtties are changed bi—woekly and de ay counted for_radloacttva :

'placed throughout Laboratory"spaces to detect
2 sohedule

,.-rﬁrior to releate to sewage Bystom. : Ropotts oi an surveys ore roc'orde'_r
. a.'nd maintained 1n Health Physics ﬁlos. | -;-;’;j_ A _ o

:fooe--ﬂttlng mask. with adjustable straps. ,plostic eyaplece, with two
(2) filters ‘of CC-6 cenulosem asbestos paper, 99, {88&4 :effioient for
0 7“m1cron (medium slze) mothyleno blue:particla_s. _

" (2) "MOAI face mask'(standard Amy 1ssue)'a molded rubber face~
ﬁtting m&sk, with adjustable' straps_.r plostic‘eyeplece ““‘with attached

§;ndgstr;a1 fpuu,_ga.by Drinker ax;a' Hatch.




anistpr filter.c cartridge of CC-6 cellulose — Bsbestos paper, :9!
fficient for 0.7 micron particles ‘of Amedirur{i ’éiiz‘_e:( j_'wéthYle_h'ﬁ | b,l_i{é""

traps, “drawing the soft rubber material énugly against the sldes of .
he headu ‘Fit 15 testad by blocklnq atr pas sage through the ﬂlter
f

itted head part or tha ﬂutter valve exhaust port, i Malntenance
1nc1udes mSpectian for WOm parts and their replacement. Pﬂters

rubber parts ara perlcdically ‘cleaned by ‘aleohol swabs

a:e ‘thoroughly, cleaned ‘with alcohol before ‘being’ reis sued to othar
,1nd1viduals. ,‘“Indoctrination in using these devices is given to ‘any-
body.unfarhiltar with them The ‘use and testing of these devices 1s







Instrument

Reader—Charger 5

Lnndsvetk

mtrmtr

'iez/n/cm /sec fast
lo?Vn/cmz/sec: slow

personnelhand dosimetry

:‘Ret;ding and charglngﬁindirect
reading pocket' hamber e




Hamner Scalet with
8¢ 1ntillation counter

:DuPontISSS &:1290
5 filter film holder .
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cintillation
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ample counting

air.watezf and w pe
ample "counting




air, water ‘and ‘wipe' sample
'“cognting and 1aotope

4 thall
sodiumi di%e ha};%&i‘\




.. tl}e laboratory and peréormel from contamina;icn.
‘nuc Iﬁar V;na‘teriralgh_cqg_xya;pe'd in‘ these’ y_vg st.e_ Imgte;r;als ,,wo_uld .pgrlmally

':paterials and would be discarded as““‘high level" @vastes. :l‘hlerefore,
.‘sinca most,| if nat ial! cf the’ special nuclea i"naterials are contained
hemgcal reaction vessel'

‘Ttems are Ilikely to’ be metal’ turnings ‘and chips, x:residuas 1n chemic:al
reaction vedsels, etc. & iLiquids containing’ Pu-2 39 1n'; Bny amount in':
exceas ‘of \wo micrncurles 18 to be solidified using procedures‘ ,outllned

__below tmder| t'h'f “Waste Pa’ckaging Meth'od .?section

: ‘materials must be approved byithe Radiological Safety Committee as
‘outlined previcusly urider General Information’ (paragraph 1.C.).¢
”ddition, any specialwaste’ handling requirements’ Heig.hy’ 1sondification 4
of: liqu:ld wastes containing over 100 microcuries ‘of Pu-239) are covered
in the NRDI.'Form 76 “Isotope Procureme! t Inmstigation‘ﬁi(l\ppendix D).

ST




g ;
containers fas’ described below) will be used for collection ‘of any'
amount of Special Nuclear Materia!s up to 100 microcuries, amounts

removed from solution by absorption on'a’ suitable fon exchange medium'
The 1on exchange ‘material 15 ‘contained in'a column of such size and
shape as to ﬂt diractly 1n a DOT Speciﬂcat!on 2R container when loade
‘with plutonium.” The concentration of plutonium Inthe liquid s reduced
‘to' approximately 100 dpm per cublce centimeter (ae'determined by1 ltquid
scintillation counting; _uslnr; weli documented methads) % The liquids
sre then' solidified byriabsorption into an’inert material in \amounts of ¢
ﬂve 'gallons or Je88, "Under these’ e.:cmci:u;mns,l ‘the largem; amount of -
plutonfuri likely to be contained inlary container would be léss than
10 microcuries ; ;s. n added precaution :.ithese small contalners of
soudifled wastea Bre enclosed 1n metal drums| signilar to a DOT Specif1-

\sh!ppin'g e

N 'ﬁ(a) “I‘he iquid w ste container consists of a heavy wan poly—»
ethylene screw cap jug’ within'a’standard five’ gallon steel bucket. :The
Jug and’ cap sre natural virg!.n polyethylens. '.Metal buckets are ‘painted
maganta and the standard radiation ‘symbol (three bladed propeller) and -
the words "CAUTION RADIOACTIVE MATBRIAL"; and"SPECIAL NUCLEAR .
MATERIAL LIQUID WASTES“ ‘and the upper limit of special nuclear | .
material permitted inthe'c ntal' er re painted 1n yellow over the magenta

- }Lbase color (Appendix G). 1 . ‘




approxlmntely 16“ deep by 30" ‘high) ‘lned with a polyethylene ba ,
-sufficiently large to completely line the inside of the ‘drum; The drum
'.ls palnted magenta ‘and bears ‘the’ standard radlation symbol 'and the
; ords “Cautlon Radloactive Material” and "Mater

1 »Waste g'_ransgortatlon « :8pe

(rriangle Area ‘ 'Bnlldlng 707, Compound) by Plant Support Branch | =
‘personnal’ under the supervlsion of the Health' Physics Division; S
‘personnel. /All waste transfers will be'made by plckup truck ,wlth the
bed of the truck | protected by at least’ a single layer of; standard bartier
paper. " Waste will be moved to'the waste’ packngin' '

route Erlolmrs.

iShipping ‘Crate All spec 1 nuclear material wastes will b
’packaged for disposal in‘a strong, tlght, ‘wooden crate as’ detalled 1n
‘NRDL' Drawing 246C-769,] (Appendix ). ¢ Amounts'of pecial huglear
material in'excess" of 100 mlcroc:urles will be’ encapsulated in/. eciﬂ-
:catlon 2R contalners ‘prior to lncluslon 1n the wooden crate

ct A separate speclnl nuclear materials balance will be -
established for the 'Waste Hnndllng Area to insure that the total amount
of special nucl a materinl 'pr esent at any tlme wlll not exceed one unlt
(250 grams), Bt Lo . o SRS

,.:iln order to avold _the requirement for special' shleldlng :ln-
cluding neutron absorblng linlng materlals for these crates,’ ‘the total
nmount of special nuclear materlals, Hn" nny combinatlon of Pu=-239,
+U-233, or U-235 whlch wlll be placed ln one crnte ls 100 grams.

__iThe crate will be mnrked wlth the standard radlation symbol
and the words "CAU‘I‘ION RADIOACTIVE MATERIAL" and * SPECIAL NUCLEAR :
MATERIAL WASTES”, in additlon to thls P the mnss and nature of the '
material wlll bo marked on the crate. ‘

,_,(3) Shlpment of Waao As soon as convenlently possible after
packlng has been completed. each crate will be shlpped for disposal
Dlsposal will normally be to any Atomlc Bnergy Commissfon licensed
commerclal waste dlsposal contractor. , .In additlon to the ‘above stated
rnaximum packlng limlt of 100 grams of materlal the following conditlons
:wlll bo observed' SR o c .




LA
9) . Two sets of master-slave manipulat

(10)’ Two concrete-walled hot'cells,

wgndugprd

- /Waste defined.’,The term. "waste material: " ‘as used herein wilL
be limited to those special nucleat materials’ which will have no furth
use within any or ‘a1 lahoratory wcrk spaces. : Wasta ‘materials ”wlll be
divided 1nto two broad categories, namely, ¢

1) how level wastes. A.u waste materials having'less than 100
microcuries of Pu-239 (approximately 1 6 mg). 100 microcuries of

bination up to & taximum ' llmit of 100 gram total in aggregate wﬂl be
qpnsidered as high level wastes and will be packed for disposal as ‘
‘outlined below under the “Wasta Packaging Mathods section




,ped befo:‘e being piaced in storagé and before being remoired from |
storage for active use. All sealed’ sourcas in storage are under the
custody of the Health Physics -‘I)ivislcm.

o Sealed sources are wiped with either a cbttorx-tipped swabora.
fllter paper material such as Whatman §1 of 4.25 centimeter {1-5/8"
diameter, . ‘Generally, ‘alcohol 1s used 2sa wetting :agent although’
other solutions compatibla ‘with the source mnterlal may be used, The .
swab or filter paper is usually held with tongs or mounted on & suitable
extension device as required by the 'source configuration and/or radia-
tion dose rate.’ In most cases the sealed source is wiped, however, .
if this is pot possibla, ithen the most accessible surface of the shielding
: containar (1.9. o port, Jlifting arm} to the pro:dmity of the’ source is wipéd

ii-i- Eac:h wipe Bample' 15 :ldentiiied with a'numbet whj.ch is recofded on
the emrelope in which the sample is placed, "Wipe Sample Counting
Information® 12ND NRDL~55 (Appendix K). /| The date of the wipe, =

' ”3location of source{room ‘and/or building number) and the source ami

source number {number aasigned by NRDI. to azl sealed sources) are
also recorded on this envelope kR : L R

‘ ;Counting of betamgamma wipe samplas is done 1n either a deep-
wen crystal scintillation counter, egsentially a4 geometry situatlon
of in &n ‘end-window' Geigeeruener tube' detector, coupled to an:
‘electronic detecting and ampliﬂcatmn circuit. -

f%;Countmg of gamma wipe samples 15 done ,in the deep«well scintilla~
tion counter unit, which can also be used with the 256 channel analyzer
for radioisotope idantiﬂcaﬂon. *The Laboratory also has available
several very gensitive gamma detectors of the fon chamber type ‘and they
may be used where analysis of the gamma count s desired. ) Counters’ of
the end«-window Gelger-‘MuelIer type are ‘available and can be used but

1their 1ow sensitivity to gamma radiation usually precludes their use

' Far wlpes of beta sources whose energy 15 fairly high (> O 2 Mev) -




counting ,.ls “available. ,.A-A deep-well crystal scintil!ation counter
yatem is utilized, employing such iiquid scintmation solvent 5

Astandards. Ieither made ‘from’ National Bureau of Standards suppned
.‘solutions . cr purchased from a reliable commercial company who can’
‘snpply & gertified calibrated source. i The operating condition, back-
‘g'round ;and afficiency cf these counting syatems are checked each

lAppendchD ts’ used to record the pertinent'counting information ‘and
‘results which ‘ere teported in'microcuries. iThe results are also re~’
‘corded on the “Radioisotope 'Control/Sealed Source® 12ND NRDL—4$4;
{Appendix 'E) glving a chronological record of the results of the wipes
'icéf each 1ndiv1dua1 source.. fi }

3= Thﬁ '301111"111? Bvstems dascribed are capable of detecting in the
‘order of 1075 microcuries of removal beta-gamma activity, 1076 re-
:movable gamma activity and 10"7 remcvable Ipha activity. ZIR

Al sources made by the Laboratory or tec:eived fram an outside
‘manufacturer are wiped tested before being put into use. ISt
fremovabla activity be detected, the; source will be decontaminated
‘and then re-tested after & suitable ‘storage perlod (usuauy seven days)
ng after decontaminatlon, test results 1ndi<=ate the further discharge of .
‘ adloactive ‘material from the capsule, the source is immediately with-
“drawn from use, ‘placed In’safe storaga to awalt re-encapsulation or '
disposed of as radioactive wasts, 1f the amount of removable acuvity_
-éxceeds the'limit set by the Atomic Energy Commission {3 x10%5 = '
‘microcuries) the’ appropriate govemmental agencies will be notiﬁed

s required by the Atomlc I:nerqy COmmlssion and fthe, u. 8t Navy

Kragulations. RS | CL R :._j




. "All experiments involving ‘special nuclear materials will be®
isolated from other such experjments &nd &n ‘upper Iimit will be
placed’ upon ‘the’ quantity present in i any working space. The upper
1tmit has been set'at the point where ho ‘criticality can occur, §-;§‘Th

general administrative*pr?cedures fox_- 1nsur1ng nuclear safety;‘are
‘described in NRDL Instr 11 ;

Two-hundred-RE3 (25 |
material will be’ designated as one unit, No more then one unlt will®
be used in" any room ot other adjacent ‘work space at any ume. No
quantities ‘of uusealed special ‘nuclear materlal greater than one gram ,
“‘may be used jn'rooms ‘adjacent to'a room where & unit §s befng used.
In no; event wi.ll the buffer‘dlatance be less than twelve (12} feet. A

‘Ihe ZSG gratns designated.as B runit 35 belaw the amounts’set J.n_’-_
TID—?GIG, Rev )i* Nuclear Safaty Guide 1961", Table 1 "Values of |
Basic Nuclear Param‘e_ters to Avoid Nuclear Hazards :

i The Health Physics Division must be notiﬂed 1n advance befcre
gram quantities of unsealéd special nuclear matetial may be move
from any roOrn. S £ : .

oy ?Inve stigators wm notify the Health Physics Division of eac
:lntended use of one gram_ or greater’ quantity of unsealed special
nuclear material so that 2 representative of that divia!on will be
present ﬁuring the exper;tmbnt. ,_'.Gram quantities of special nuclear
material not :in use will be stored with the Health Physms Division. :




Receivi:g and Storage

All incoming spec:ial nuclear material 15 received and un~"
: ackaged by the Health Physics Division.’ The package 15 given
‘8 visual inspection and a’contamination check by .a health physiciat. :
__The package Iabe Is’ showmg isotope’ and quantity are checked agains
the transfer papers to verify quantities recelved. : The materials are
stored in'the radioisotope storage facility under the conditions of
nuclear safety as outlined in NRDL Instruction P5100.11 (Appendix _

scrap and aoluﬂons : ,Quantities will be determined by the analyucal
method appropriate in each case; including welghing, &lpha, beta or’
gamma counting, radioassay, and surface contamination methods , 14

ni comamm DPERATION

r-’or the purposes of nuclear safety contro!, no ‘distinction will be
made between Ucensed 8NM, 88 Station 8NM or Section olb SNM. .
The upper. Iimit of 250 grams ‘of ENM ina 'working a ace wul apply to
the combination of U-235 and Pu-239 ptesent. 4










5 ,,In ‘accordance with. he request f‘_referencé (a) the ,.rollowing
Special Nuclear Material 15 requested ror Fiscal Year 1970': :

'calibrate neutron instnmzeritat
_'used i‘or ‘shield! survey workfin

and by :industrial : rwgienists in ||
safety- programs “iEach’ ca:gibrator _
- contains ‘a: quantijcy ‘of ione [80 17|
g;r'am (5 curie) PuBe sour'ce,




facilitate
¢ arecsof wﬁut
P_zom.‘ convmauan u{meru {a)s

2het the applicition
:wt.!.on on .tne‘ ‘appuca,t{on




. UNITED STATES
ATOMIC ENERGY.COMMISSION

‘WASHINGTON, D.C." 20545

iDepgrtment‘ofkthe Ngvyw,?_ U
Naval’ Electronic Systems Command

‘Washington, T
Aftentioﬁ'

‘Gentlemen:

This refers.to your application for renewal of Special Nuclesr Materisl
Liéénéé?Né;fSNM~35;éoveringgthé_activitieSfcbnducted}by;the U;LS;fNaval}
Radiélégiéal,DefenSejLabOratorj;ﬁSan¥FranCisco;gCalifornia;}fInforderj
that we may. continue our review,:please provide the information indiceted
inthe abtachment, o f oo i oo et TR

Your_reqﬁéSt,fdrirenewal“of;thisflicense;was.filed_mdrétthan‘3oadayé
prior to its expiration; accordingly,  pursuent to paragraph 70.33(b),
10 CFR 70,  this license shall not expire until’the: renewsl application
has been finally determined by. the Commission. - & . ofo s ol

Sircerely,:

cloar lateriels

e B




; Speclfy
the mlnlmum pressure "differentisl of ‘the. ‘boxes with: respect to room :
air, dcscribe the ‘sysfem for maintaining and monitoring this pressure”
diﬁferential;;andfindicatenthe;linear”airQflowurate"that the;erhaust

With respect to glovebox: flltratlon, please conflrm ‘that the high effi-
ciency filters in the!exhaust system are: ‘the fire resistant type.- “Mso
from the: description prov1ded in your. applicatlon, it appears that" your
glovebox atmosphere may be exhausted’ through-a: single high eff1c1ency
filter before being ‘discharged to the env1rons., Normally,:two stages

- of- ‘high- efflciency filtration are- employed for gloveboxes used for ‘high
specific activ1ty alpha emitters.; If this is: not the ‘case for your . .
glovebox exhaust system, please evaluate: ~the - consequences of . fallure
of sthe s:Lngle fllter, taking into: cons:Lderation “the . quantities of mate
rial and the type of operations performed in the gloveboxes.q It ‘make-
up ‘eir: for each glovebox is not’ drawn through a high efficiency fllter,
please also provide_an evaluation of the consequences of box pressurization

On page 5 of the application and in Bxhibit F the NRDL Radlologlcal

’Safety Manual you state that’ periodlc urlnalysis is required for persons
‘working with" radioactive materials._ ‘Please specify the: ‘minimum frequency
-for routine urinaly51s for persons worklng w1th plutonium and briefly :

“describe the method of, analysis, 1ndicat1ng for plutonium: the specificity
of the analy51s, the recovery yield," “and the sensitivity ‘in terms of = :
ectivity’ units per’ Eh-hour sample. Also 1nd1cate, in ‘terms of the " uri—r

nalysis: result the actlon or: investigation level for follow-up sampllng

' nd*evaluation.-‘ £ -

On page 17 of the application,‘inzconnection W1th waste disposal practices,
you- refer to a procedure for removal’ of; plutonium from'solutions by absorpﬁ-
.tion ‘on’a suiteble’ ion exchange medium. If, ‘this’ procedure 1nvolves nitrate
iform anion’ exchange reS1ns, ‘describe your safety provisions: ‘and controls’!
: onsidering any potential for explosion and/or fire under your conditions

1Your application refers to the use of respiratory protective ‘equipment. -
”Please note . that allowance nay, not be made :for theuse of such equipment;
‘in determining the: exposure of 1nd1v1duals to: airborne concentratlons w1th-'
‘out’ Specific Commission” approval.; Application for approval of the use: of .
‘such: equlpment should 'be 'submitted pursuant to paragraph ‘20. 103(0) of. 10"
CFR 20,7 This" does ‘not meen, " however} that ! such equipment cannot be ‘used
-to further reduce personnel exposure below the limlts specified .in. Appendix




Commande T, Naval’ Elegtronic Systeiﬁs Com.mand =
'f‘°5 163). iMunitionsi Building. r_18th & Constitution

et

Pages' ‘3 nd. 4) ofu"‘reference (a.) and tha.t eAnciosure (2) repllace_
;(Pagés‘ 3 and 4) as submitted in reference_ (b) R

By directz.on_




Head. Bioiogical and Medical Scioncea Division. \p il 1959
40 dato, ‘Head, - Biophysics ‘Branch, NRDL. 3 1956 - Aprilfi%?, Hoad.
Thermal Injury ‘Branch,! | NRDL 1952 - °1956; lmeatigator in Thermal
“Injury. Braneh NRDL. April 1951 - September 1952} iAs sistant
‘*Profe_ssor Pharmacology, George Washington ‘University. Washington,
e 'nuary'1950 April 1951.

*'-‘MC. USN. Alternate h rman

A e

. NRDL, J uly. 1968 to date, Investigator

Biologicai ‘and Medical Sciences” Diviaion, NRDL. July 1966 to date

egearch Fellow in Medicine, ‘Robort B." Brig‘ham Hospital, Boston.
Massachuoetts.' .’Iuly 1962~ June 19665 Junior Aspistant Resident in

Pathology, 'St. Vincent Hoapital, Worceater, Massachuaetts. July
1961 June '1962 Intorn 8t ‘Vincent Hospitai, Worcester.“Mass.
July 1960. June 1961* ! --George town“l University School of
Modicine, Washington, a!Z:'. < : HETL R i Lo

Albert L. Smith. Alternate Chairman

H_ead, ;Hoa.lth 'Phyaics Diviaion, "NRD , ,.‘February 1962 to;date'”Head
Radiological’ Safetleranch. ‘Health ‘Physics Division 'NRDL, July
1956 - February 1962; Health ‘Physicist, 'NRDL, 'Octt ; |
1956; Health Physicist. General Electric Corp. ;

:-.,;Products OPexation. ¥ anuary 1948 October 1951.

"-iDr. ‘Richard Cole

_,Hesid. ;Chemical 'I'ochnology Divislon

‘Head, Countermeaaures Evaluation ‘Branch,’ Military Evaiua.tions :
2 ivision. May 1959 - September 1964; Radiological Chemist, Military
‘Evaluations Division. ‘December 1956 = May 1959; jﬂadiological i
'ffChemiot, Chemical Technology Divisi, {Ma,rch 1952 : December ‘1956

: Dr. C. Sha,rp Cook

;Hoad. Nucleonicslbxvialon NRDL _November 1965 to date; #Physicsa’
Consultant to Scientiiic Director.* NRDL. 1962“- 1965, Fulbright Pk
i Research I-‘ouow. "‘Aarhua University.




+Head, Nucleonicsfbivision. ,‘NRDL. ‘April 1960 = Augus
adiation Characteristics and Eifects Branch, ‘NRDL;" 1959 = 1960
3Hea.fl. Nuc:lear Radiation Branch,’ NRDL;“':HSS ps 1959. AB sistant ;
sic ’Wauhirlgton Undversity, ; Bt Louis. M
1948 - 1953. Researc ” “:indiana Univeraity; 4’-1946 .
;Taaching Aasiaiaiit. : : :

‘Head; *,‘I'erchnical‘.Management Oﬁice, , “April 1964 to' pre sent]
Head, A plied Raaearch ‘Branch, 11961 "1964. Supervinor ‘and |

*'Research Specialist, ‘Atomice _htexnatiopal, 1959 1961- Head

-Analytical and Standard Branch. %NRDL, 195 In

; L‘-‘1948 3 [

“Head,' Phyaical Sciences Division,

‘Director,” Cyclotron Project'*ﬂkDL November 1965 ‘= 1966; Head,
Nucleonics ;Divi_sion. NRDL, 1961 1965; ‘Head,’ *Nuciear Radiation
Physics Branch, !NRDL,' 1958 < ' 1964; Sanior Investigato: (Nuclear

"Physicist), Shielding Section,. NRDL ©1952'21957

NOTE ,:Each member has two {2) alternategs whose qualificatlcms
are commensurat ‘with'their pos itions, iua.ily Branch Heads '




hich are in turn enc
: paules are shown in’quendices
eak tested by Reactor.} ersonnel before ir -adia

ev.tr rgets, |
metal folls’ or, soiution evaporated onto myla.r film.
in’ polyethylene film. iThe materials’ are expoaed to, '
r the accelerator'neutronnproduclng target.

erials will’ be use TV
o_ntrol of the U.. 8. Naval Radiological ‘Defense Labora.tory pers onnel
in accordance 4with procedures established by | the Radiologica.l Bafety
¢omngzittee “of ,NRIDL 'I‘he members and qualiﬁcationa of the Radiolugical :
fety Committee ara as followé' | -

: 1ological and Medicali_Sciences Divinion.
April 1959 to da.te. Head, " Biophysics Branch,’ 'NRDL, 1956 - April 1959;
Head, llThermal Injury Branch, NRDL 1952 = 1956; Investigator in Thermal
Injury, Branch, NRDL, April i951 September 1952- Assistant '.Professor
;?harmacology. ‘George Washington Univertity. W 7 TGSy
'3anuary 1950 ‘- April 1951. S T

'Head. Medica.l Department NRDL. July :1968 to date;.

nvestigator, \Biological and Medical Sciences Division. ‘NRDL, July

966 to date; Research Fellow in Medxcine. ‘Robert B." Brig‘ham Hospital;
Boston,” Maasach\:tsetta. ‘July 1962 June 1966; Junior Assistant Reaident
._;ilfl Pathology. ‘St. Vincent Hospital. Worcester, )ghsuachusetts, July 1961
JJune 1962; ‘Intern St. Vincent Hospital," Worcester, | Masaachuaetts.

uly 1960 June 1961; M. ZD. , Georgetown Univeraity School of Mediclne.
4;.Waahington. |n. Cuy 1960. - , , S b

). Albert L. Smith. Alte:rna Chairman

"'Head. Health Phyﬂic Division.
Head. ,Radiologicai Bafety . Branch, Health’ Phyalcs ‘Division,’,
1956 - February 1962' Health' Physicist, NRDL, - ‘October 1951 :
f}-lealth Physicist, General Electric’ Corp. Hanford Atomic Products
,Operation. January 1948 October 1951. ST :

‘Enclosure (2)




‘Head, ‘Radiation Phy iice: 'NRDL, ‘Noyember 1966
‘date; Head, 3Nucle0nics Division, iNRDL; ‘*Novem’oer 1965 - “November 1966;
Physics Consultant to ‘Scientific Director, “NRDL, ! 1962 = 1965; Fulbright
Research Fellow,’ ‘Aarhus University, “Aarhus, f‘Dem‘nark, 11960 «1962; ¢
"Head, Nucleonics ‘Division, :NRDL,: April 1960 ~"August . 1961; Head, Radia~
‘tion Characteristics and Effects ‘Branch,|NR RDL; 1959 <'1960; Head,’ ,Nuclea.r
‘Radiation Branch,’ ‘NRDL, 1953 ~ 1959; ‘Assistant Professor of Physics, '
"Washington Universi v, Sty Louis.jMissouri. /1948 '='1953; Research’ Assista

: 946 w1 ,‘Tea.ching Asgsistant,” Indiana’ Univeraity. :

Head, ‘Technical Mana ‘Office, NRDL, ‘Ap
{prplied Research Branch, 1961 < 1964; Superviaor and Research '

pecialist, Atomics ‘International, 1959 = 196; Head, /Analytical and o
~‘-§Sta_=t}§ard:Branch, RDL_‘.' 11955 ‘= 1959; Investigator. NR L '»‘1948 1_955 L

Willlam E.Ke ger

Head, Physicai 5ciences Division, NRDL.“NO m‘ber 1966 to
date; Head," Cyclotron Project, "NRDL,"J uly 1966 - November 1966; Head,
Nucleonics Division, \October 1962+ July 1966; ‘Acting Head,’ ‘Nucleonics
Division,’ NRDL, 1961 19627 Head,' *Nuclear Radiation Physics ‘Branch,
NRDL, 1958 = '1961; Benior Inveatigator (Nuclear Phyaicist). |Shie
Section "1\‘TRDL. 1952 1958. R : .

| (7 ’.‘Dr*hRichard Cole -

e _Head Chemical Technology Division. »'NRD =Sop em'ber 1964
to date; .Head. Gountermeasures Evaluation Branch,” Milita.ry "Evaluati
{IJivlsion, INRDL,* May 1959 - Septem‘ber 1964; R adiological Chemist,"’
’Military Evaluations :Division. INRDL," "December 1956 - May 1959 R adio
flogical Chemist. Chemical Technology Division. TNRDL. March 1952. -
Decembe:\: 1956. 1 ‘ S

-

'z:Each_me!mber has tWG {2} alte'rnates whosenqualiﬂcationi
| ‘ sually Branch Heads. ‘

The ‘responsibilities of the Health P’hysica-Division’include the co
'_ and accountability of all radiois otopes including special nuclear ;materiais
‘used in the La‘boratory.‘-. he control procedure! require the B! of
; specific forms. S R . . |
: Indivxdual use-approval forms ‘called
:?-‘IZND NRDL:-44 (Appendix B) and' "Modiﬁcation ‘of Radioisotope Use
Approval" IZND NRDL-44A (Appendix C)are. 1n1tiated 'by eac:h ,'exr:veri-
menter v when a particula.r apecial nuclear materi -
* éxperimenta.l plan § is reviewed by the invest

5.,Sa£ety Committeeman who han aupervisional cognizanc” over the ex




Haa . B!ologictl and Medical ‘Science :
to date} Head. *Biaphyticl ‘Branch,” NRDL. 1956 - .&pril 1959; Head, "
‘_'Ih_e:mal lnjury ‘Branch, NRDL 1952 -1956; Invutigntor in 'I'hérmal
lﬁjury Branch NRDL,’ Aprn 1951 - Septcmher 1952;: Auhtant
Pm{euor Pharmncology. Gmrge uhingtnn ’ﬂninr;ity, '

4 anuary 1950 Aprll 1951.

,ZHeaﬂ.[fMedical Bepartment, NRI)L. Juiy. ~i968 to ﬁate: Investigator
fBlologlca.l and Meéieai Sclem:en ‘Division,’ ‘NRDL, July 1966 to date;
;"‘ﬁnmucb Fauw in’ Medieina. ‘Robert B.' Brigbam .‘Hnspital. Boston
X Manachuntta. ‘July 1962 - ‘June 1966; J’unio:r Assistant Resident in
- Pathology, . &t. J\"lment Hmpital. W orcester, Mauachusetu, Jnly
961 . ’ “'.'!'m 1962; Intern ‘Bt. . _Vincant Hoapltal."'
“July, '1960,- June 1961; M.”D..
fi'Medlcine.‘Washingttan. D. C. "

:}‘Altemata Chairman

f_;‘.‘Head. ‘Health Physlca Eiviaion. NRBL. February 1962 to date. Head.
anéiolagical Safety, Branch, Health Physics Divisien, 'NRDL," Jnly
1936 = ?ebmry 1962; Health Physicist, NRDL, . Gctnber 1951 = July .
1955. iiulth Phyucist. Gemral Electric Corp.s “Hanford Atamic
P:odncts Operatian. J aimtry 1948 Qctober !951.

! 1['-_'

Dr.. Rlebar& Cole .

Haﬁd _,Chemic&l ‘I‘nchnologyr pivinim. NR!BL. September 1964 to date:.
untermanuru 'Evaluation Branch; Military Eu‘iuatien 1

,piviaion. ‘May 1959 - September 1964; naeiological ‘Chemist, Mmtary ;

Fyaluations Division, December 1956 - May 1959 Radialoglcﬂ':' '

| -1

ich_.,mist. Chmxcal ’rcchnoiogy mm;on.‘ March 1952 - ’nec n bi: 1956

Dz, C. Shagp Cook .

‘Head, Nuclednics Divtaion; NRDL, ‘Novembe
“Consultant to Scieatific. Birector. NRDL; 19625 1965;,
Reuurch E‘cmm, Aarhus Ilniverslty . Aarkus, [ Denmark,’




eonices Division, , - April 1960 - Au st 1961; 'Hud.
;taéintion Characteristics end Eﬂuts ﬁmeh HRI)L. 1959 -'1960;
Head, ﬂnclear Radiation ﬁramch_ *NRDL,:1953 = 1959 iAssistant
Profenﬁr of Phyilen. '%'uhington ‘University, $t. Louls, Miseourl,
Rnurch Assistant,’ Indlana’ thﬂveralty. 11946 ”1948' -
'-andianz Uniwﬂity. 1940 - ’mz. '

mentﬂtﬁce.
Head, ’[Applied ;Reunrch Branch, 1961 < 1964; pcrvisar ané
Research Spcciaust. ‘Atomics lntarunﬁmi 11959 = 1961; Head '
‘Analytical and Standaré ﬁrtnch - NB.DL. ’1955 - 1959' lnvutigator __
NRDL’ 194 = 1955. : : e

. NRDL, November 1966 to date;

,"NRDL, November 1965 - 1966; Head,

Nncleenlct Diviston, 'NRDL," 1961 - 1965; Head,* Nuclear Radiation
Physics . ‘Branch, INRDL, 1958 « 1961; Beslor ’lnwnttgator (ﬁncleu
: Phynicist). S‘hitldiug Eettlma. _LNRBL, 1951 . 1957, - '

fmm ‘::Eaah mem'har{ihi 'tw'é” (2} alternates whose. aalmntigna
T 'cemmnnsurate 'with their pmltiom. ,mmlly Bmch Heads; |




n quarte capsules which arxe in turn psulated in aluminum capsules
ninum e:pmlet ‘are shown in Apandicu A3, “A<4 and A-S
3 d by Reactor ‘personnel | hefore irradiatie

cyclotron neutron targets, specia nucleﬁr materials consist
of metal foils or uélatiou evapcntad onto mylu: film, ,dmhly wrappcd
polyathylane film. | The ‘mmaterials are exposed to neutron hy phce- ,k
‘ accelarator neatrm-producing ta.rget. ‘ _

i Head. mologlcal md Medica Scimceo ‘Division
A ru 1959 to date; “Heud, ] Biophysics | Bnnch. INRDL, 1956 - April 1959;
Head. 'I‘hermal !njm'y Dranch, ;‘;;NRIJL 1952 = 1?56, Invc:tigntor in Therma
Injury Branch, NRDL. April 1951 = September 1952; h‘.nistam Proiutu
on, D.’ .

Pharmacology, Gaorgc Wuhington Univeulty :hin
'--January;!.%ﬂ - .April 1951.

. Head. Mcdica! Dapartmen s ,'NRDL. July, 19&8 to date.

: vu:lgatnr. Eiological and M@&ical Selences Divis!nn. ‘NRDL, Jaly . .
1966 to date;’ ‘Research Fellow in ‘Medicine, ‘Robert B. Brigham Hoapita!.
‘Boston, Masuehuutta. July 1962 - ‘June 1966; Jtmlor ‘Assistant Ruident
in Pathology. 'St. Vincent Holpital. ‘Worcester, Mauachnletts.g y 1961
= June 1962; Intern 5t.. Vincant Hospital, ! Warcctter. Massachusetts, ||
July 1960 = June 1961 M. D., Gaargetm IJnlveﬂlty School of M dicina. :
_ “Wuhington, I?. Cas 1966. S .

.(3) Alhert L. :smim. l

L .Heud. Benlth Phynics Diﬂs!on NRDL.
Head, Radiolog!al ngcty Branch,’ Health Phytlcu ‘Division, ! _
956 « February 1962; ‘Health’ Physicist. ‘NRDL, October 1951 ='Jaly 1956; :
Health Phyncisk. Ganeral Electric Corp. ’ ch!oré At ¢ Prodncts
Oparuion. Jamry 1948 - Octobet 1951. o




‘[ Hlead,” Radiation Phy s Division, NRDL, November 1966 to .
_ s Head, Nucleonics Division, NRDL, November 1963 -~ November 1966;
_ on t to Scientific Director, NRDL,’ 1962 = 1965; Fulbright -
‘Research Fellow, Aarhus “University, ‘Aarhus, Denmark, 1960 « 1962; ./
-‘ iNucleonics Division, NRDL, April 1960 « August 1961; Head, Radia
cterintics and Effects Branch, NRDL,: 1959 - 1960; 'Head, “Nuclear .
;- NRDL, 1953 = 1959; Assistant Profeasor of Physles, )l 0
1?. St. Louts, :Missouri, 1948 - 1953; Research Assiatant,
1946 = 1948; Teaching Assistant, Indlana Unlversity,’ =
T e T Y PR b L

Head, Technical ‘Management Office, NARDL, Aprill9

Applied Research Branch, /1961 - 1964; Supervinor and Research
pecialist, ‘Atomics Internntional, 1959 - 1961; Head," Analytical and '

IStandard Branch, 'NRDL, (1955 - 1959; Investigator, NRDL, 1948 - 1955.

(6) ‘Dr. Willam E. .

Hea = Project, NRDL, July 1966 - November 1966; Hess
Nucleontcs Division, ‘October 1962 = July 1966; Acting Head, Nacleonics'

. ’Beaé,!’h;alcallsclencu Division, NRDL, Novem
date; Head, Cyclotron Pre

Diviston, NRDL, 1961 = 1962; Head, :Nuclear Radiation Physics Branch,

TR

(Naclear Physicist), Shielding

© NRDL, 1958 = 1961; Senior Investigator
 Section, [NRDL, 1952 1958, -
7) | Dy:tRichard Cole

" {4 '$lend, Chemical Technology Division, NRD ptember 1964
to date; Head, [Countermeasures E Bra:
‘Divisien, 'RRDL, {May 1959 - September 1964; Radlological Chemlst, o
Military Evaluations Division, 'NRDL; December 1956 = May 1959 Radio-
loglcal Chernist, (Chemical Technology Division, NRDL, March 1952 -
December19%6. . Gt i e T

O ssures Evaluation Branch, Militery Evaluatiens

S ﬁl IR IETI RTINS F Lo ST A RN SN »wt)
GTE: Each member has two (2) slternates whose qualifications are.
ally Branch Heads, © - .

LR
bt

‘commensurate with thelr positione, ususlly

oAb

 The rospenaibiiltics 6f the Health Phystcs Division include the con
nd aceountability of all Fadioisotopes including special nucloar riaterials
“nged in the Ilaabaratory.‘rhe control procedures Tequire the use of S
_ Individusl use-approvel forms ‘called "Radionuclide Use App oval®
1ZND NRDL-44 {Appendix B) ﬁﬁt_l_.},f%ddiﬂd;aﬁén’ of Radlolaatope RUse
Approval® 12ND NRDL=44A (Appendix C) ire initiated by each experi-
AP hen & particular special nuclear miaterisl {s sequired. This
éxperimental plan is yeviewed by the investigator's Division Radiologlcal
| Safety Committeenian who bas supervisional cognizance over the ‘experimental

by

aclosare (2}




Hea.lth Phya:cs Division 2
U“S. Naval Radmlogxcal Defense Laboratory

e

San Franm aco, :

5 x 10 n/sec requn'es a.pproxmiately ?5 cunea. : .
the total plutomum w1ll -be 5 6 grams

‘dimensmns of 0 515" d1ameter by 0. 70“ long’ insxde by O, 625" i:harnéte_r by 0,90

Iong outs1de for the tantalum and outs1de dxmensmns ior the ateel of 0.70". by
' I)nnensions can be
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;Fractions ¥ 1/64
‘Docimals ¥ 0.005:
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RADIOIS OTOPE USE APPROVAL

-APPROVAL SIGNATURE =i~

‘Radiological’ Safety
il) Division Rixdioteotepe Committeeman

"Spe_eci_al Irradiation Service’

Activity Per .Experiment

‘Location of Use R Bt [ane Level . st e iy AUTHQRIZED ~TUJSERS s
' : *NAME -

“WASTE CONCENTRATIONS AND AMOQUNTS /.

Appendix B




Prepare origihu] and ;2 ¢0pies, including
After Branch Hoad _haa sip;ned ‘forward:’ all copies to: Oode 730.
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‘12ND"NRDL-76(Rev 6/65)
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NAVAL RADIOLOGICAL DEFENSE LABORATORY @
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UNITED STATES

Centlemen:

Pursuant ‘to, Title*10, Code of FederalﬁRegulatlons,‘

Ttemsid, 7'3ﬁd 8-0f. Spec1a1 huclear Material. Llceuse,No. 'SNM-35,
dated: May 27, 31965, and held by the Naval Radlologlcalrnefense
Lmboratory,“are?hereby amended to ead ‘as follows

760 - grams Pu 239 cncaps lated as’a Pu-F
;neutron snarce‘ 259 ‘prams Pu- 239 encapsn-
lated: as Pu- -Be neutron spurces; 55 grams
Pu-238 in’any form,y nd 20 ; grans Pu-238
encapsulated as Pu-Be: ncutron sources.,

'”One (1) k1locram in any form

_accordance‘with“the'statements,
represent itions iand . conditions specified.
in:the llcenqee'sfappllcatlon ‘dated .
Nigust 15, 1961;'and supplcmﬂnts dated-
Decerber 19 1961;  February 26,71962;
January 8, February 10, Aprll 28 g
August’; 18, ‘October 14, ‘and’ December 8

9653 October 6,71966; ‘March:29 und

;shall renalnﬁthe
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8. !Naval Radiological Defense Laboratory s Spectal
Nucleax Material License No, SNM~35 has an expiratlon date of .
31'May 1968.'.The application for Mcenze renewal is now in pre~
_‘ paration and is expectad to be mailed wtthln the next two weeks.

2.’ It i re‘quested that SNM—SS License 'be extended for a period
of .30 days 4n order that we may comply with tha provisions of | R

10 CFR 30 3'2 =(b)




= Eavalyzlactrunic;Syatems command.
Chief, Source and Special!Buclest. Katerials'xranch
DiviaionAof Materisls Licensing
U' htomic'tnargy'Commission

-2+ +'The additional!timgais requ£r¢ “to grepara he epplica:ic for 'enewal
10£ licease Rb. SEH~35 '




T JTED STATEsg,,
: ATOMIC ENERGY COMMISSION

i WASHINGTON DC 20545

ZJDepartment of the Navy
" “Naval Electronlc Systems Command
20360 e

‘ NOTICE OF LICENSE EXPIRATION
?Centlemeanttennlon- Mr. C. S’-Hollander

'uNotice 1s given that Special Nuclear_Material License;Number 9NM-35
expires on Lay 31 1968, IR , R

_ If you de51re to continue your program using" spec1a1 nuclear material(s),'
’an-application for renewaliof the license:should ‘beifiled withithis:office
;pursuant to Title 10, -Code- of Federal® Regulations, Part 70 ‘Section .70, 33 ‘
iﬁThe applzcation should ‘be: 1n letter formfand seven copies submltted.n SR

;th is’ to your advantage to file such an appllcation at’ least thirty (30) days
-before the: .expiration date of your existing 11cense._ Your ' programew111 then !
'be .covered’ by your: existing 11cense until actlon is taken on’ your appllcation
~for-license renewal, !’ (Section'70.33(b)). If an application is received ‘less
* than 30 ‘days’ prior to ‘the | expiration date, of your ‘license and: cannot be pro“'
“cessed before ‘your: existing "license . expires, this.could! ‘result ‘in your ‘
;posse351ng special nuclear material without a- velld license.l_gg;: :

;,If you do’ not w1sh to renew your license, please complete the enclosed form L

:j"Certification of .Status of: %pec1a1 Nuclear Material Act1v1ties Under Unlted m*w'?
States "Atomic Energy Commission Spec1a1 Nuclear Material License Number- 35

~and return 1t to’ thlS office.; o : :

If you have obtained an amendment which has extended the explration date of the
above license or ‘if 'a new license has: been 1ssued which supersedes the above
?nlicense, please disregard thls notice. 2 1L~ o ‘ P :

ZjThls notice’ ‘of | your license explration 1s sent for you ‘convenience and it~
should not be. 1nterpreted ‘that 'similar notices ‘will be sent in ‘the future,

«: The® respon51b111ty for timely subm1551on of an application for Iicense reneWal

. Temains w1th ‘the 11censee.; ‘ SR

Very truly yoursa.g,LC;




UNITED STATES ;.

UNTTED STATESTATOMIC .ENERGY COMMISSIONJI

LICENSE NUMBER SNM—

rThe llcensee’and ‘any . Lndlv1dual executing ‘this: certiflcation on3behalf of_
ithe 11censee certxfy that (check appropriate item(s) below) EIENS I J

by Ilcensee.‘

A11 speC1a1 nuciear materlals procured and/or possessed by llcensee;
under Special Nuclear‘Materxal License No. SNM-¢Q have-f“ v

f(l} been or will be prlor to explratlon of the above 11cense ok
.'transferred to 5 G o . ‘ :

(Instltution, flrm, hospxtal person;retca)ug

\

Certifying Official:

Please return 4 copies to:
£ U,'s, Atomic Energy Commxssion,
{«DlVlﬁlon ‘of Materials Llcen31ng
;-Washlngton D“C“w205h5“ [




'LICENSEE:

»to éxplr&tlon of \thls lxcense..-




N lTED STATES

:ATOMIC'ENERGY COMM[SS]ON
| WASHINGTON, D.C. 20545° v

;under Specxal Nuclear Material License No. ,SNM— have-“=

ok

hiCh has Spec1a1 Nuclear MaterlallLicense No. SNM>~r

‘ Please return: 4 copxesftc

Ut 8 Atomlc Energy. Commission
“wmiwDivision’ of Materlals Llcensing
Washmgton D C 20545




UN ITED STATES \‘

AT e Rl i

person etc }

‘;;to expu-at:.on of th:.s license.

Certifying Official:: . -

Plea‘se return ll .copies to-'
U S Atom.c Energy Comm.ss o




B WASHING'T‘ON DC 2054577*'

CERTIFICATION OF STATUS GFhSPECIAL NUGLEAR MATERIAL ACTIVITIES
UHITED%STATES}

No .special’nuclear’ materials have been procured and/or possessed -
“bY Ilcensee._“”"'-- . : : :

A11 spec1a1 nuclear materlals procuredrand/or possessed by licensee'lx
-runder Special Nuclear Materxal License No.-SNM-_w*

'(1) been or w111 be prlor to explrstlon of the above 1icense
_Jtransferred to L

L

(Instltution flrm, hospxtal person;tgtcg)‘

Certifying Official *

U, S Atomic: Energy 'Commission
.levision of Materlals Lxcen31ng

K




‘Jotter with enclosures contalns & requsst 6 amend subject
licensa to increasc the xaaaaessim 2dmit from five Lo ﬁrty-ﬁw: g:am
of Plutmim«-asa in eny chendcal o ;mical‘ :

»etam-nf stuﬂ:ms nsing the Plutanioms
?rogrmmemreﬁﬂattm&demlmsmmr




U.: 8.. Naval Radiolozlcal Defensy Laboratory
San Francisco 24, Californig, - m‘m 4

for amendment to

{s) NROL 1tr 730-88 AK:fp of 29 Dec 1964
(0) NRDL Jtr 730-29 m_ ip o£20 Apcr 1965

1) Revised Title Page
(2) Revised Page la

4'

'BUMED (Code 74) 'fw/encls)




Special Nuclear Materials will be possessed and used by the ._‘U.' :
Radiological Defense I.aboratory end may ialsa be used at Navy, Army and
- Alr. r‘orce facmties provided euch use is ‘under ithe direct supervision and ?
contro! of. the ‘U |Naval Radiological Defense I.eboratory personnel

and in’ accordance m h procedures established by, the Radioisotope

Tt

Committee of the U

and bioloqical effects’ of riuclear and thermal radietion,mrith particuler
emphesls upon those factors relating to the requirement of ' he nﬁlitary

Enclosure (1} -

Amendment § |




-used: to sfudy the chemical ‘and phys!éal charactaristics of plutonium"
and as target material in regctor and/or. particle acce!erator 1rrad1ationa

AEC IP_roiect No: 'Q-43019-01-01 o
. Bre fm;amplesi of such studies .

t
o




DEPARTMENT'OF'THE'
AVAL. ELECTRONIC SYSTEMS
i WASHINGTON, »D.C. 120360‘

Commander,,ﬁaral
Chief of | Navel Mater
> ‘of tbe‘ﬂaﬁy
20360

o lST END MAT 01&121} JJ'BII of 21 February'

£

ltr?OP-Tb5/chc Ser 9“75 of: 13 February 1968

(1) Special Nuclear_hatéri
SR alibrators v
'(2)'Spec1al ‘Nuclear . hate

Calibrators

The subjeyt reqpiremént “for the Neval Electronlc Syutems Cormand
‘as enclosures (l) an& (2)'in cordance (with: reference (a)
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ii?hé'; Plutoniim t.o be obta.incc‘i

: ‘as 0
_(calibration &ts,—~-Nom~nclature AN/UDM-5(

>
repa.ir facilities +to calibrate 'nﬁu‘hron"instrtmwnta.tion used |

‘shield survey: ‘work -An nuclear reactor: comparbments » by personnel"

in resesrch efforts’and by industriel hygiendst
Each calibra’cor-

Each fac:!lity ,..ship and shore ;

uaed by ship

ts ! in saf@tyn,_prog;ram's.
oéntalns & quantity of one: 80 grem (5:curie

“has only onea calibrator.
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Invent Replace Pi el:.ne -Invegt chlace Piﬁeline Inven’c Replace Pipeline
' s Lo, U 10 IR

Invenﬁ Repla.ce Pipeline Iggeﬁt _Replace P:.pelix_w.e
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Commanding Ofﬁccr and Director ;
-Division oE Rcactor Development and Tec¢hn
G,

S .Na.vul .Ra.dwlogxcal laboratory to cqntinue
estigation ‘of the golubility of p’ utonium mlcrospheres in sea
.approximately twenty-five. (25) milligrams of Plutonium-235

micros‘pheres of the type prenoualy furpished and presently avall
an Monsaato Research Corporatlon. )

2,01t 13 requested that aﬁthorimtion be gr

fof the. ,r'e'laaae' of this material to the U
This \'.vork at NRD“L in' belng carrie‘d

'Speciai Nuclea
Speclal Nuclear M.nterial Lice:
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AVELLCSYSCOM
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Nw&l Ra.diological Ilefense *Labara'bory
91;135 |

r letter 730-120, AK:kmm, dated July 1
you are mthnrized to obtain 100 grans ‘of 'Uranium—?SS

to 93‘17% in the '_iorm of thin ‘toil - sé,’fa"mif

‘through'the | m }!ater:lals Leasing Officer, 02X mage opentions
“Post. ﬁf_fj‘..ce‘« | e




